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PREJ'ACE’ to the SEV^INTH EDITION. 


The three years that have passed since the last edition have been rich in 
additions to our knowledge of ‘disease and its treatment, particularly in con- 
nection with tlie •acute infections? I have incorporated all the ’niore impor- 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York ifeumonia Commission, the triumph of the British 
army and naval surgeons in stiynping out Malta fever, tlio splendid work 
of Gorgas and his colleagues at Panama, the studios of Strong and his asso- 
ciates in the Pliilippine Islands, the fresh work which has been done ’in 
trypanosomiasis psorosomiasis, tropical splenomegaly, •the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
tile hopeful work of Flexner at the Rockefeller Institute, the all-impcirtant 
contributions on "‘carriers” in the acute infections, the results of the Wash- 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic * anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid- 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has keen incorporated— a new section in acute dilation of the stomach, a 
complete revision gf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi- 
ciency, oid^ema^of the lungs, Banti's disease, polycytluemia, etc. In the sec- 
tion upon Dijeasos of the Nervdlis System the studies of Marie and his 
pupils upon aphasia and the now worl{ on spastic paraplegia, Oppenheim’s 
disease, posterior basic numingitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatmerjt have been discussed, 
particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note*on Jhe cult of thb day 
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faith healing. In addition to the^e, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of tlie last edition the work has appeared an Fren 
translated by MM. Salomon and Lazard under tlie supervision of Profes 
Marie (Steinheil & (?ie., ParisV; and in German, translated l)y Dr. Edmii 
IToke, with additions hy Professor von daksch, of Prague. Sparisli and C 
nese translations are in course of pre])aration. 

I have many to thank — my fellow-teachers in the medical scliools of 
English-speaking world for their kind reception of ])revious editions, nu 
friends for suggestions and advice, scores of ])raclitioners all ovei the wc 
for in\er(j>^ting memoranda of cas(‘s ; Dr. Broonu', oj Messrs. D. Appleton r 
Com])any, for his kind helj) in many ways, and nyy lu'phew. Dr. W . \\ . Fran 
of Montreal, who has seen the proofs of this edition througli the press. 

William Osler. 
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SECTION T. 

DISEASi;8 DUE TO ANIMAL PAEASIT|:S. 

A. DISEASES DUE TO PROTOZOA. 

•) ' 

I. FSOBOSFEBMIASIS. 

Under this term are oiiibraml si'voral afToelioiis prodneod by the spo- 
)zoa — also knowo as psorosperins and ^(re<farini(ht — parasites wbieli ai'e 
vtraordinarily abundant in tlie invertebrates, and are not nneoininon in the 
'^lier inamnials. Psoros[)ernis are, as a rule, parasites of the cells — Cytozoa. 
be most suitable form for study is Voccidium ovifornie of the rabbit, which 
'odiices a disease of the liver in wbieb the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
itli epithelium in the interior of which arc ^nultitudes of ovoid bodies — coc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemma contain- 
g a number of small, feicklc-shaped, unicellular orgrthisms, Sarcocyntvi Mies- 
'cri. Another species, hominuiy has bcien descrdied in man. 

PsoVosperms do not play a very important rfde in human pathology. 

1. Internal Psorospermiasis. — In a majority of the cases of this group 
e psorosperras have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gueblcr’s case there wore tumors which 
•uld be felt during life, and they were determined by licuckart to be due 
coccidia. A patient of W. B. TTaddon’s was admittc^il to St. Thomas’s 
os])ital with slight fever and drowsiness, and gradually hecame unconsf'ious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of tlie peri- 
rdium; and a fe^ were found in the liver, spleen, and kidneys. A scime- 
lat similar case, though more remarkable, as it ran a very acute course, is 
ported by Silcotf.' A woman, aged fifty-three, admitted to St. Mary’s llos- 
:al, was thought to be suffering from typhoid fever. She had had a chill 
^ weeks before' admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^, and in its substance there were caseous foci, around each of which 
a a ring of congestion. The spleen weighed 10 ounces fiid contained sim- 
2 ‘ "'l 
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ihir Ixxlios. Tlit ilenni •j^rcsontcd siv papnlo-liko (‘lcvHti(3iis. iiiaascs 

resembled tuluTcles, but on exaiHiiialion eoccidia were found. 

'J’lio parasil(‘s are also found in the kidneys and urgters. Cases of this 
kind have been recorded by Jiland Sul ton and I’aul^ Eve. In EVc’s ca^e 
the symptoms were haan^turia and^ fre(|uenf micturition, and 'death took 
])lace on tli^ scveiiteenth day. The nodules fliroughoul? tljp pelvis and ureters 
liave been r(‘gard(^ as^nmcoys^cysts. ^ 

2. Cutaneous Psorospemiasis. — I'he question of a j)rotpzoic dermat'itifi 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,* 
Montgomery, Ophiils, and otlicrs as dermatitis coccidoides hav6 been shown 
to be due to a fungus allied to o'idiiTm, and the disease is itow known as 
oi'dioniyeosis. About /)() eases have been reported, nearly all from the Pacific 
( oast of.jthe United States. ^I’he relation of tbe disease J;o, blastomycosis is 
still undetermined. ^I’lie systemic forms of both liave mueli m common — a 
chrtini^; infectious ])rocess with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with symptoms simulating chronic 
tuberculosis or ])yiemia. 

n. AMCEBIC DYSEXTEBY. 

Definition. — A col i I is, acute or chronic, caused hy the Amcehic dysen- 
icriw. 'I'iiere is a*s|jccial liability to the foimation of abscess of the liver. 
A widely ])r(‘valent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysenterv throughout the United States. It is 
endemic, the cases sometimes increasing to such an extent as to fonn an epi- 
demic. Sporadic instances ap])arently occur in all temperate regions. The 
redative frecjuerjcy of this form of dysentery in the tropics is illustrated by the 
ManiJa statistics as given by Strong — of 1,328 cases in the United States 
Army, 501 were of the auimbic variety. The cases of ycute and chronic dysen- 
tery in the, Johns llojikins Ho8])i(al have been almost exclusively amoebic. 
Futcher and Hoggs have analyzed the cases to 1008. Of 182, 123 came from 
the State of Maryland, 171 W(*re in males; 103 in whites to 10 in blacks. 

Infectioi^ takes jdace from drinking contaminated water andthy eating 
green vegetables, such as lettuce. Musgrave has grown ama*bae froin.jcc- 
creani used at^ receptions, etc. 

Amckba DYsKNTniiiJi. — 'File organism was first described by Lanibl in 
y^50, and subsequently by L()sch in 1875. It is placed by Ticuckart in the 
Rliizopoda class of the Protozoa. Kartulius found thorn in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1800 I found them 
in a case of dysentery with abscess of the liver originating in Panama. Sub- 
se(piently from my wards a series of cases was desm*ibed by Councilman am 
Lafleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. Tht 
little flakes of mucus or ])U8 in the stools should be selected for examination 
or the mucus ol^tained by passing a soft-rubber ‘cat he ter. Musgrave, on the 
other hand, holds that the beat results are obtained by giving the patient a 
saline cathartic and examining the fluid portion of the stool. Students must 
learn to distinguisji from ammbm the swollen, altered epithelial cells, which 
are round, with granular ‘protoplasm. 
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Avtccba or Entamoeba dysenieruv is from fifteen to twenty /t in diameter, 
and* consists of a elear outer zone (t^etosarc), and a granular inner zone (endo- 
^nd contains a nucleus axd one or two vacuoles. The imnemenl^' are 
‘very siniijiar to thos« of the ordinary amceba, consisting of slight protrusions 
of the protoplasm, ^^icy vary^i good deal, and irsually may he intensilied by 
Jiaving the slide ^leated. Not infreciiiently the amu'ba' ‘contain red blood- 
cjjrpusclus wliich they have included.* In the'tissiief IhH are \ery readdy 
recognized by suitable stains, 'rhey may be in enormous numbers, and some- 
times the field »f the mieroscopt» is c6m|)letely oci upied by them. In the 
pus of a liv(^r abscess they may be \erv abundant, though in large, long-stand- 
ing abscesses they may not be fouiid until after a few days, when tlie pus begins 
to discharge from the wall o( the abscess ca\ity. In the sputum in the cases of 
pulmciiio-hepatic “bbtiCTss they are rhadily reiognized. • 

• Amoebae are frecjuently found in the stools of healthy persons, as (hinning- 
ham and Lewis pointed out. Schau^linn found them in from tff (10 per 
cent in Germany, but they \ary. greatly in dilferent localities, .\mong 1100 
persons in Manila, ]\lusgrave found IQl infeeded with aimeba', (Jl of these 
had dysftitery, the remaining ^10 had no diarrluea. In the* nt‘\t two months 
8 of the dO cases died and showed aimebie infection of the bowcL WiUiin 
the next three months the remaining had {lysentc'ry. Musgravc* bedieves 
that at any time the animba may become pathogenic. Schaudinn described 
two distinct forms — a non])atliog(*nie Enlavuvbi colU and a jiathogimie larger 
form, the Entamoeba liialolylica, the same as the Amnha (lys(>iitrria\ with a 
strongly retractile hyaline ectoplasm. O'he anuelm^ have been cultivated. by 
Miller, Musgrave, Gh'gg, aiul others, but with difficulty, and it is doubtful 
if they grow apairf; from certain bacteria. Itesistant forms, somewhat anal- 
ogous to the gamete forms of the malarial parasite, have been d(‘scribed by 
Cunningham, Grassi and (^daiidruccio, and by (Juincke. These “ ewcystc'd 
amcebae ” are believed ^o be necessary, under certaiu conditions, for the trans- 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultun's of 
amcebae have been shown to withstand drying for from ele\en to fifteen months. 

Morbid Anatomy. — The lesions are found in the large iwtestine, some- 
times in the lower portion of the ileum. Abscess of the li\er is very common, 
and occurred in 37 of 182 cases at the Johns IIo[)kins llosjutal. 

Tntjestinfs. — The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above Ibc general 
level of the muccia. The mucous membrane dVer these soon becomes necrotic 
and is east (5ff, exjjosing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass,^hich at first forms the floor al the ulcer, but is siibseciuently 
cast off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undennined edges. The visible a[ierture is often small compared to the loss 
of tissue beneath it, ihe ulcers undormiping the mucosa, xoalescing, and form- 
dug sinuous tracts bridged over by apparently normal mucous Tiiembrane. 
According to the stage at which the lesions are observed, (he floor of the ulcer 
m^^ be formed by the submucous, the muscular* or the sefous coat of the 
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intcBtinc. Tlie ulcorntion may affect the whole or Rome portion only'Ql* the 
large intestine, pai’ticularly the caxjum, the hepatic and sigmoid flexivres,* and 
the rectum. In scv(*re cijscs the whole of the intestine is much thickeped and 
riddled with ulcers, with only licre (ind tlierc islands oL‘®iniact mucous inem- 
brane. In 100 autopsies on tliis disease in Mj^nila the ^y^ixjndix was involved 
in 7 ; perforation bf tlie colon took place in 19. 

The disease advances by •ppogressKre infiltration of tlie connective-tisiyie 
layers of the intestine, which produces necrosis of the cwerlying cstructurcs. 
Thus, in severe cases ther(i may be in different parts of the bowpl sloughing 
en masse of the mucosa or of tlie mukm^^ris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some cases a secondary diphtheritic inflamination complicates the origi- 
nal lesion)!. • • • • e 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at dhc edges of the ulcers, which jnay ultimately result in partial and 
irregular strictures of the bowel. ® 

Microscopical examination shows.a notable absence of the products of puru- 
lent inllammation. In the infiltrated tissues polynuclear leucocytes are sel- 
dopi found, and never constitute jiurulent collections. On the other hand, 
there is proliferation of the fixed connective- tissue cells. Ama'ba^ are found 
more or less abundantly in the tissues at the base of and around H^c ulcers, in 
the lymphatic spaces, and occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver arc of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the ainmbsB; and, secondly, abscesses. These may 
be single or multif)le. '^J'hero Avero 27 cases of hepatic abscess among the 119 
cases of ainoibic dysentery in my wards. Of these, IJi came to autopsy. In 
10 the absccfj^ was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragniatic 
attachment, or on the concave surface in proximity to the bowel. ^ Multiple 
abscesses arc ^mall and generally superficial. There may be innumerable 
miliary abscesses containing aimrba} scattered throughout the entire liver. 
'Although the hepatic abscess usually occurs within the first two. months from 
the onset of the dysentery, in one of my cases the latter had lasted one and 
in^ano ther^ ix-vears. In cases the intestinal sxmptonis had been so slight 
that dysentery had never been complained of. In 2 fatal^cases there were only 
scars of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayislM^ellow, xvith sharply defined contours, and con- 
tain a spongy necrotic material, xvith more or less fluid in its intdi-stices. The 
larger abscesses have ragged lU'crotic walls, and contain a m^re or less viscid, 
greenish-yellow or red disli -yellow purulent material mixed with blood and 
shreds of liver-tissue, 't^he older abscesses have flbrons walls of a dense, 
almost cartilaginous tongbiicss. A sotdioii of ibetibscess wall shows an inner 
m‘erotic zone, a mid^lle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and comj)ression and atrophy of the liver-eells, and an outer 
zone of intense hj^peraemia. There is the same absence of purulent inflam- 
mation as in the intestine,* except in those cases in which a secondary infec- 
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iiort jMith pyogenic orgnnisins lias taken place. Ijcsions in the lung;^ are seen 
wheii ay abscess ol' the liver — as so frei|iien11y liappiais -points toward the 
diaphn^in and cAteiids by eoMtkuiity througli it iijo the lower lobe of the 
tight lunj. This isithe eojnuionest situation lor riiptiiri' to occur. Nine of 
my cases ruptured into the luyg. In o cases rupture into the right pleura 
pccurred, causing fin em])yeina. In one ot**th(*se the liinj} abscess ruptured 
i^o the pleura, ])roducing a jiyo-juieumothorax.* Dejrndhig upon the situa- 
tion of the; ilhsfess,«])errorat ion may mrur into other adjacent struetiin's. In 
3 of the cases perfioration took phuV into the inferior \ena cava and in anotluM* 
theu|)per jiole of the right kidney hatHieen invaded. 'The ahs<'ess may rupture 
"into the pericardium, peritona?um, stomach, intestim*, portal and lu'patie veins, 
or externally.* 

Syil^ptoiny .^Itil^LM'ing remarkably in their synijitoms, three grou^is of cases 
may be recognized : 

Mjli) Foum. — infertion may be present for a month or two before the 
individual is aware of it. Tlfluv may be vague symptoms — heailache, lassitude, 
wi‘akness, slight abdominal pains and ocvasiomil diarrlaea, featuri'S common 
enough ift the tropics. Strong gives* the case of one of his lahoratory chiMuist}^ 
who had slight diarriuea for one day and asked to have tlu* stools examiiu‘d; 
an unusually ricfi infection with aimeha was found. 1'h(‘ next day he felt well? 
From August to December lOth aimelwe were present in the stools, though he 
liad no symptoms. Liver abscess may occur in these cases. 

Acuti-] Am(Ebic Dyskntkuy. — Many cases have an acute onsid. Fain and 
tenesmus are Revere. The stools are bloody, or mucus and blood occur J,o- 
gether. In v(‘ry seven* cases there may be constant t(‘n(*smus, witli ]>ain of 
the greatest intensity, and the jiassage every few minut(‘s of a little blood ami 
Jiiucus. In some cases large slough's are passed. The tempi'rature as a rule 
is not higli. ^Phe ])atieut may become raphlly emaciatiul ; the h(‘art's,action 
becomes feelile, and eWath may occur within a wot‘k of the onset. Among 
the otlier synijitoms to lie mentioned arc luemorrhage from the Rowels, which 
(K'cujTed in three cases; jierforation of an ulcer, which occurred in three casi‘s, 
with geiK^’al peritonitis. While in a majority of the instances the jiatient 
recovers, in others the disease drags on and becomes chronic. a few cases, 
after the sejiaration of the sloughs, there is extensive ulci'ration remaining, 
with thickening and induration of the colon, and the patici^t has constant 
diarrho^‘a, loses weight, and ultimately dies exhausted, usually within thn‘e 
months of the onset. With the exception of cancer of the (eso|)hagus ajid 
anorexia nervosa, nc^ such extreme grade of emaciation is seen as in lh(‘se 
cases. Extensive ulceration of the cornea may meur. 

(hiKONic Axm-mic Dyskxtkuv. — The diM*nse may be subacute from tlu* 
onset, and gradually ]jasses into a chronic stage, the special characteristic of 
which is alternaiting peritMls of constijiation and of diaiThtea. ^I'liese may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital five or six times within a pcriwl 
of two years. During the ^*xacerbations there arc pain, frecpieiit passages of 
mucus* and blood, and a slight;jf*ise of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; hidced, in 
the*United States it is rare to sec the extreme crriaeiation so common in the 
} For a full account of Hepatic Abscess see Rullestoii’s work on Dise&es of the Liver. 
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chronic cases from tlie Irojncs. ^Alternating periods of improvemeht with 
attac ks of (liarrho-a are tiie rule. The appetite is capricious, the dige^jtion 
disorderc'd, and slight errors in diet are rfpt to be followed at once by an 
increase in the luunbor of stools. The tongue is often i^d, glazed, rand beefy. 
In protracted eases the emaciation may be e^renio. « 

Complicafiiions ' and Sequels. — Hepatic and hcpato-pulmonary abscesses^ 
the most fnvjuent' and serious'^ com plications, have already been dealt wi^h. 
Perforation of the intestine and jxM-itonitis occurred in*thr(?e i)f my cases. 
Intestinal hamiorrhage occurred three times. H^ho infrecpi^ney of this com- 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one case in my seric^ei. Five cases wtTc complicated by malaria; 
1 by typTfoid fevc'r; 1 by pulmonary tuberculosis; and i by a strongyloides. 
int^tinalis infection. ‘ 

iHe^osis. — From th(‘ other forms of dysentery the disease is recog- 
nized by the finding of airueba* in the stools. ’ Unless one sees undoubted 
ammboid movement a suspected hmly should not be considered an amceba. 
»A non-motile l)ody containing one or more red cells is most probably an 
aminba, but shoiihl only lead to furl her search for motile organisms. Swollen 
‘Epithelial cells are confusing, but the hyaline |)eriphery is not amoeboid 
in its action as is the (‘(dosarc of the amoeba. The trichomonads and cerco- 
monads so fre(|ucntly associated with amoeba} are not likely to give trouble. 
The upper level of liver dulness should he watched throughout the course 
of<a case. Any increase upward or dowuAvard should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local ])ain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The* highest ('ount in my scries was 53,000, the 
average Ix'ing 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,Gt'0. Hcpato-pulmonary abscess is attended by local 
lung signs and the expectoration of anchovy sauce ” sputum in which amoebaB 
are almost invariably found. 

Prognosis. — In many cases the disease yields to rest and intestinal medi- 
cation. Tend 4 mcy to a relapse of the dysenteric symptoms is one of the strik- 
ing characteristics of the disease. One of my cases w’as admitted to the 
hospital five tipies in nine months. Of the lit) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by^the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • ♦ 

Treatment. — 'riie disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactic measurers should 
be used. Eest in bed is very important and materially hastens recovery. 
Tlic diet should f)C governed by the severity of the intcstinili manifestations. 
In the very acute cases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally • yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for thq growth of the amopba* in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin- 
istration of intestinal antisept ic.s. None of these have proved very satisfac- 
tory, however, adthough Sfrong obtained good results with the use of aceto- 
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zone by mouth and by ene^ia. Uismutli probably diK's iiiort' 

hartfi tkan good owing to tlie fact that it coats the surface of tlio uh'CM*s so 
tliat tlia solutions used in the injections can not reach the anueba* in the ulcer 
walls. Large injectfbns of (]iiinine solution in tJie strength of 1 to 5,000, 
gradually increasing , to 1 to ‘^^00, and later to t to 1,000, have giviui most 
♦satisfactory rcsult^of all the remedies yet tried. ^ ^Plie succesSs of ♦he tn'alnumt 
diljiends largely on the care with wbich*the injecnions are jjiven. The failurt's 
arc undoukfrdty, in many instances, due to the fact (hat sutlicieiit I'ari' is not 
used to insure the solution reaching the caviiin and asctuiding colon wluM*e the 
ulceration i% often most severe. Froyi a litre to two litres should be allow(‘d 
to flow into the colon. The amaj)ie arc rapidly destroyed by tlu‘ <lrug. 'Plu* 
patient’s hips should be elevated and he should changt' his position so as to 
. allow ^hc fluid to flow into all parTs of the colon. MMie solution»’should he 
refaifled^ if jmssihle, for fifteen minul(‘s. Tlu‘S(‘ large injections, which Mus- 
gravc also strongly ad\(K‘ates,^ar(‘ sa^^l not to 1 k‘ without a ct'rlain drgnM* of 
danger. I have, howe\er, nSver seen any ill elTects, even with the \erv large 
amounts, 'fwo injc'ctions daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of lamlanuiu 
gives great relief; but for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the onl\ satisfactory riMuedy. LiM-ift 
application to the ahdomen, in the form of light poult ic(‘s, or turptaitine stupes 
are very grateful. Tuttle has rtcently reported good results in the treatment 
of anuebic dysentery by the use of simple ice-water enemas, gi\(‘n fnMjuenlly. 

• When medical treatment fails, colostomy may be tried or irrigations gi^eii 
through the appendix. . 


m. TRYPANOSOMIASIS. 

• • 

Definition. — A chronic disorder characterized by lever, las;jsitudc, weak- 
ness • wasting, and often a protracied lethargy — sleeping sickness. Trypano- 
soma gaifihiensc. is the active agent in the disease. 

History. — In 18111 (Jniby found a blood parasite* in the, frog which he 
called Trypanoffoma sanguinis. Subsecpiently it was found to he a Y(‘rv com-* 
mon blood ])arasite in fishes and birds. In 1878 Lewis found it in tin* rat — 
T. hwmi — in which it apparently does no harm, ’flu* pathological signili- 
cance of the ])rotozoa was lirst suggested in 1880 by (Iriilith Lvans, who discov- 
ered trypanosomes— ecansU — in the disease of horses and cattle in India 
knoun as suira. Un fortunately, a« my good friend Kvans often com|)lained 
to me, but littlegat tent ion was paid to this renlly radical discovery- -not i*\<‘ii 
the subsequent studies of Laveran on malaria and of TMieobald Smith on 
Texas fever stiwed workers to a recognition of the place of the jHotozoa as 
pathogenic agents, in 1805 Bnice made the important annonneement that 
ihe tgetza-fly disease or nagana of South Africa, which made whole districts 
impassable for cattle and horses, was really due to a lrypaTioM)mc -7'. brurri. 
Normally ])resent in the blood of the big-game animals of the districts, and 
doing them no harm, it was coineycti by flu* Iselze lly to tin* non-imnluiie horses 
and cattle imported into what were called the fly-belts.^ Other trypanosomes 
aij^ the IJhilippine surra, studied by Musgrave, llui mat de ^aderas — T.^equi- 
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diseaspjs due to animal PARAEITE^. ■ 

««m— f.f South Aiiicrita ami a liariiilcss infoelioii in cattlo iu tho Tranava 
caused by 1 rijpanosonta tiLcileri, ^ 

« trypanosome b tl 

blood of a West Indian. In 1903 Castcllani found tryptooimes in the ccr 

ThrEoii^s"' - «iokncs 

f ‘ > « ii'ty* ( omniission (Rniee and Naharro) demenstratod tlie are! 

iia ^!lk7 fluid and in tl,e blood in 

g tkno.K8, and suggested that it was a sort of human tsefee fly mreetion ‘ 

Bihi'uinuTio.N.— lor many years it had been known tliat dlie West Africa 

sickneL'^7t "" ’■''7 ^ J'uown as tho letharg/or sleo.iin 

d..m7 f 7 ”1® among the .slaves imported into America. Th 

• 1 , i*!.**i** ^ a*^aoeiaiion of the trypanosomes with the terrible sleeniii 

sickness hhs been the most im])ortant receht “ lind ” in tropiJd msdicinc- TIi 

in r "• T'aone, and Liberia, am/is spreadin"- rapidl 

ai Aliita has led to intercommunication between the different district 
lie 1 were formerly isolated, and tlie seriousness of tlie disease may be annre 

nwocsS I nUnS r'*''Ti '"‘rodiietion lOO.OOt 

nt^ocs dud ot It in 1 ganda. The iiarasites may be present in the Idood foi 

*3 oTt o"h()'!,. any symptoms. Ernee found them ir 

103 out . f Tiii:'’; ‘ «ad Christy in 

j.v/a uuL oi persons exannnod. 

*ft7l*V^''n'***‘’ negroes, and several Europeans Inive heeii 

of thekkes m',7rVr'''‘'’''i‘‘'‘'' 'cT 

the lakis and meis, siuli as lishermen lOid canoe men. 

wher^thirkiVev'il'' tl''''?- and 

Where this ii.s^.ct ex sts the disease is liable to prevail. The fly lives on the 
bushes.on the lake shores or river hanks, and feeds on the blood of clodile 

fn the'ri fti V' ‘'-ypanosomes iwidergo a developriLt 

S: eo£' -ay --eyed to ;Zen 

Symptoms. I boro is staled to be a long latent noriod nia p 

•sr'"i i";',- inf" iC -C fat.; 

Mith rapid pulse, dnlling of tlie mind, and loss of weight; sccoiSy tL t7c 

?^en7rr'f ll " " ai^^cb slow, and therf a’?' 

tumors of the tongue and of the bands and feet ; ksUy, a sta<m in wliich the 

!)f£d7‘T*’ri '‘*''•"’^"‘'•7'“' mid ,ireseiits the^vpieal picture 

of he dreaded sleeping siekno.ss. The parasites are found in the cerebro sS 

fluid, less cohstantly in tlie blood. In the early stages the glniulTrihe neck 
arc in\olved and J odd and DiUton recommend pniicture of these glands for 
he purpose of diagnosis. lloaUi is usually caused by some intereurS inf.7 
tion, as puiuhmt meningitis or Mipjmration of tho lymph glands The dura 
tion is seldom longer than eighteen months. Europeans are not often attacked' 
lo stay the rayages anc prevent the spread of the disease will tax the energies 
of the nations interesle.l ,n the settlement of tfopical Africa The hope 
appears to he in the. extermination of the animals upon whicl, the Glossila 
iwipnhs fdeds (among which Kik-Ii holds the crocodile lo he the most impor- 
nnt). just as the killing off of the big game in other parts of Afri a ' 1 
paved the cattle from the rjtvages of the t.^etze lly. 
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Woljerstaii Thomas ami Breinl inlmdiioed ;he atoxfl livaiiiuMii, and 
Bnycf*rcconmiends tlic sul)scM|ii(‘ni use? of i^irliloridc of mcMvary. 1 \»K'Ii’s it 
port* ou* the atoxyl trealment is^inosl eiu'ourafjfinf? ; h.r> gramme is injeiMi'd 
yn two* successive days, and repeated ai inter\als of* leii days. A lew eases 
liave bccn*cured. ‘As prophylactic measures, segregation and proliihilinn of 
immigration from infected areaft should he carried oul. 'Plu* woidc of La\eran 
•ind Mesnil, recentfy translated and edited by N"abarro,Js t^ie standard author- 
ity on th5 disease. 

• • • 

IV. TROPICAL SPLBNO^QALY— Tropical Cachexia. 

(Piroplasmoais— Dmm-Dum Fever — Kala>Azar.) 

• 

Detoition.— A*^ Phrnnie disease of tro])ieal and snl)-tropieal count ri(*s, 
clulracterized by enlarged spleen, amemia, irn‘gularly n'milteni lever, asso- 
ciated with the ])rescnee of a 4 )rotozo»n ])arasile of tlu* piro])lasma 1\V^'- 

Jn li)(){) Leishman discovered the ])arasites in the s|)leen. (hinninghain 
had described similar bodies in tl^' DeWii boil. In IJhKl Donovans inde- 
])endent observations stimulated acli\e work on the subject, and the candul* 
studies of Bogeys, (diristo[)hers, JMiilips, and Bentliw ha\e (‘siahlislu*d 4he 
clinfeal and anatomical iilentity of one lorm ol tropical caclu*\ial Ii'mt. 
^Iusgra\e and Woolley liavo shown that in tlie Philippini'S there if' a foun 
of tropical S])lcnomegaIy not assoc'iated with the Leishman- Dono\ an body. 

Distribution. — ^riie disease is widely prevahait and almost iinilormly latal 
in, India, Assam, (Vyloii, Cliina, and Egypt. EiirojH'ans are rarely attacked. ^ 

Tiik Parasite. — M ost abundant in the sjdcTn, it has biuui loiind also in 
llie bon(‘-nuirrow, t'be mesc'nterie. glands, they liver, in tlie intestinal nleers, but 
not in the cireiilating blood. Seen in smears of ibe s)de(‘n jiiiei* stained iiy 
Uomanowsky’s method, tlu‘ro are oat-sbaped, o\al and eireiilar bodies, ^villi a 
sjilierical niielens elose*against the eajisnle, and a sftort, rod-like* body on the 
opposite side. Two of these bodies may be closely aj)|>li(*(l to eac*li otli(*i, and 
groups of them, from ten to fifty, may lie arranged in a rosette. Bogers lias 
(■iiltivatod*a irypanosoma-liko body from these* iorins, and I hit ton lias liaeed 
its extra-corporeal de\elopment in the bed-bug. 

Symptoms. — The following siieeinet description is given by Lc'isbnuin: 

“ Splenic and Jieiiatie enlargement— the former being aiijiaveiilly constant, 
wliile the latter is common but imt invariable. A peculiar eartin pallor ol 
Ibe skin, and, in tlic advamrd stages, an int(‘nso degn-ec* of emaciation a*id 
nniseiilar atroj^liv. A long-eontiniied, irregularly remittent fev(‘r, of no de*(i- 
nite type, lasting freepiently for many months, with or without remissions. 
llaMnorrbages, su?b as ejiistaxis, bleeding fronr the gums, siibeiitaneoiis ba*m- 
.orrliages or piirpurfc enijdions. Transitory (edemas of \arions iTgions or ol 
the limbs.” Tlio'anamiia is not cxeessi\c, rarely beloW ;i,000,0()0 per e.rnm., 
with a marked leucopenia and a relative increase in the lympli(H‘Vti*s and aige 
mononuclears.' Th(L.diagiiosis rests upon the detection of the ]iai<isit(.s in tic 
hlood pbtained by punctur? from the spleen or liver, preferablv Die latter. 

Tn a few cases the disease runs an acute course— from* foui* to fixe 
*^nd. toward the end the parasites are found in the peidpheral hlood. The 
discmsif is very fully considered in Pogers’ work “^On 1 wpical iscases., 

3 
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Dl^ihJASES DUPj TO AN^fAL PAEASITpS. 

Prophylaxis.-^ Leonard*" IJogors and rrico Inno shown llrai linla-aznr can 
i)(‘ cradicalt'd i’rom infri-tid Loolb liw in Assam l>y scf'rogaiion, aFid this 
\H)inls lo the nicasiiH'S whicii arc likely in he successful in India and Africa. 

Treatment. — ^AVhilc riuiniru! is not a s|)C('i(ic, as in malaria, it F3ei)is to 
reduce tlie fc\cr. li’ori, arsenic, and ionics arc^ Jicl[)rul m the anaiiiia. Tlie 
atoxyl trcatnient niav be Iried. , 

V, MALARIAL FEVER. 

t 

Definition.-!— An infectious disease cliaracterized by: (a) piro.xysms of 
intermittent fever of quotidian, tertian, or <|iiartan ty|)e; {h)^ a continued, 
fever witli marked remissions; (r) certain ])ernicious,‘rapuily fatal forms; 
and (d) jx chronic cachexia, with amemia and an enlarged spleen. 

With th(‘ (lis(‘as(‘ are iiuariably associated the laemocytozoa desci*ibed by 
Laveran, uhieh are transmitted to man by the bile of the mosquito. 

Etiology.- (1 ). (iKoniMiMiic VL Distriiujtio^". — I n Europe, souIIktii Rus- 
sia and (‘(M'tain parts of Italy ar(‘ now the chief seats of the disease. Jt is rare 
in (termanv, France, and Fngland, and the foci of epidemics are hecoming 
yearly more restiicted. In the I’nited States malaria has ])rogressively dimin- 
,isru‘d in evtent and s(‘V(*rity during the ])ast fifty yc'ars. From New England, 
whei*e it once jjrevailcd e\iensi\ely, it has gradually disappeared, but there 
lias of late years been a slight return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadc*fphia and along 
tJie valleys of (lu; Delaware and Scliuylkill Rivers, formerly hot-luMls of 
nitilaria, the disease has become much restricted. Tn Baltimore a few cases 
occur in the autumn, but a majority of the j)atients seeking relief are from 
the outlying disti‘icts and one -or two of the inlets of ('‘hesapeake Pay. 
'Throughout the Southern Stales there arc many regions in which malaria 
prevafls; but here, too, the disease has diminished in ])revalence and intensity. 
Jn the Northwestern States malaria is almost unknown. It is rare on the 
Thu'itic coast. In the region of the Great Lakes malaria prevails only in the 
laike l^rie and Lake St. (’lair regions. The St. Lawrence basin remains free 
f?*oni the disease. 

Tn India 'malaria is very ])revalent, particularly in the great river basins. 
Tn Thirma and Assam severe types are met with. Tn Africa tlie malarial fevers 
form the great' obstacle to J*hiro]K*an settlements on the coast and along the 
riv(‘r basins. The hhtvk-waler or W(‘st African fever of the (Told C'oast is a 
v(fi-y fatal ly])e of malarial ha'inoglobinuria. In the Lanai Zone, Fanama, in 
11)07 the inciilence of the disease was reduced one-half com])j;red with 1000. 

(3) Si-iA.soy. — In the tropjes there are minimal and maximal ])oriods, the 
former corres])onding to the summer and winter, the latter* to the spring and 
autumn montlis. ' In temperate regions, like the central Atlantic States, there, 
are only a few cases in the sj)ring, usually in the month of^May, and a large 
number of cases iji September and October, and sometimes iu November. 

(II) The J^arasitk. — I’ arasites of the red blood -corpuscles’ — liaemocytozoa 
— are very widespread throughout the animal series. They are met with in 
the blood of frogs, tish, birds, and among mammals in monkeys, bats, cattle, 
and man. Tn birds and in frogs the parasites appear to do no harm crcepi 
when present ves*y largft numbers. 
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Laveran, a Frondi army^ Burgeon stationed at Algiers, noievl in 
the Mood of patients with malarial fever pigmented bodies, whieli be regardi’d 
as parasites, and as the cause oflhe disease. Uichaifd, another Kreneli army 
surgeon, ^ionfirmed •these observations. In 1885 ^larchiarava and (Vdli 
described the parasitcj^ with grciut acciiracv, and iif tlie same y(‘ar (lolgi made 
i;he all-important Observation that ibc ])aro\vsin of lever iiivariidt)ly coincided 
.\^h the sporulation or segmentation of a grotip'of th# parasites. In llie fol- 
lowing year *(1880 )■ La veran’s ob'^orvations Avore brought boL'ore the profession 
of the United States by Sternberg. C'ouncilmaji and Abbott had already, in 
the previous^ear, described the nanaij^able ])igmenled l)odies in the red blood- 
corpuscles in the blood-vessels of ^le brain in a fatal case, and in 188(> Coun- 
cilman confirmed^the observations of Lavoran in clinical cases. Slimulaled 
by his^ork, I begaiJ studying the malarial caj>es in the riiiladclphijr’ Hospital, 
and soon became convinced of'thc truth of Lav(‘ran's discovery, and Avas^able 
to confirm Golgi’s statement to tin; coincidence of the sporiilation fl'ith the 
paroxysm. The work was tJken up actively in the United Slates by Waller 
James, Dock, Koplik, Thayer, TTewetson,<ind others, and in a number of sub- 
sequent communications I tried to emphasize the extraordinary- clinical* 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to iiavi^ 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Colgi that the para- 
site of quartan malarial fever was different from the tertian, b’rom this 
tiipe on the Italian observers took np the Avork with great energy, and in l^^b 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the ])arasitc of the tertian and quartan varieties. 
During the past ton years the Avork of ohseiwers in many lamL has confirm(‘d 
these essential features, and has add(*d greatly to our knoAvletlgi; of tluw struc- 
ture and modes of dcvMopineni of the parasites. • 

The next important stop relat(‘d to the question of the myde of infec- 
tion.* It had hivn siiggc'sted hy King, of Washington, and others, that the 
disease Avfis transmitted by the mos<[uitoes. The important rule, played by 
insects as an intermediate host liad been sboAvn in tbe case, of tlie ^JVxas 
cattle fever, in whieh Theobald Smith demon si rated that tlie liaMiiatozoa* 
developed in, and tbe disease was transmitted by, ticks; lyit it rcMuained 
for Maiison to formulate in a clear and scientific Avay tlie tbeorv' of infec- 
tion in malaria by the mosquito. Impressed with the truth of this, B4>ss 
studied the problem* in India, and showed that tlie parasites dc^vdoped in 
the bodies of tlie mosquitoes, demonstrating conclusively tliat the infection in 
birds was trausrwttcd by the mosquito. W.»G. MacC-allum suggested that 

• * The following references to work on malaria which has been done in connt'clion with 

my clinic, chicliy under the supervision of my colleague, Professor Tiiayer, may l;o of in- 
terest: Philadelphia Medical Times, 1886; British Medical Jouriml, March, 1887; Medical 
News, 1889, vol.’i; Johns Hopkins Hospital Bulletin, 1889; the fii>t edition of my Text- 
Book of Medicine, 1892; ThayBr and llewetson, Johns Hopkins Hospital Itoporls, 1895; 
Thayer^Tjectures on Malarial Fever, 1897; W. G. MacCalluin, ILemato/rm Ihrds, Jour, of 
^Fjxp. Med., 1898; Opie, on the Ha^matozoa of Binls, 1898; Barker, on Fatal ( W-nof Malaria, 
Johns Hopkins HospiUl Reports, 1899: MaeCalluin, on the Signifujunee of the Flagella, 
Jjancet, 1897; Thayer, Transactions American Medical (^ongress# vol. iv, 1900; Jj^zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 191^. 
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the flagella TCre sexual clementsjp and observed the process of fertiKyation 
by them. Studies by Grassi^ Bastianelli and Bignatni, and man;y otiKjrs,' con- 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the genus canophcles. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on ^Manson, Jr., of the direct tiransmission of the 
disease to man by thehite of infected 'mosquitoes. And lastly, as a practical 
conclusion of the whole matter, the results of the anti malarial eiLinpaign in 
Italy and of the remarkable experiments of Koch and his assistants have 
shown that by protecting the individual from the bites of mosquitoes, by 
exterminating the insect, or by carefully, treating all ]^at.ients so that no 
opportunity may bo offered for the parasite to. enter tliq ^osquito, malaria 
may be eradicated from any locality. d ^ r. 

General ilforyi/m/or/y of the ParaitiLe. — Belonging to the spoimqa, it has 
receive/i a large number of names. The term Plaamodiiiin, ina})t though it 
may be, must, ac(*ording to the rules of zoiilogical nomenclature, he applied 
to the human ])arasite. There are threq well-marked varieties of the para- 
Isite, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop- 
ment, it causes symptoms of malaria; and (b) an extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Paraaile in Man, — (a) The Parasite of Tertian Fever {Plas- 
modium virax ). — The earliest form sc'cn in the red blood-corpuscle is round 
or irregular in shape, ‘about 2 fi in diameter and unpigmented. It corresponds 
very much in appearance with thc^ segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment ifi tlm form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, iu part almost transpar- 
ent, in part .consisting of a milk-white substance, in which there li(*s a small, 
deeply staining chromatin mass, as shown by Romanowsky's method of stain- 
ing. At this jK'riod it usually shows active amoeboid movements, with tongue- 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its haemoglobin. There 
is a gradual growth of the parasite, which, toward the end of fort y-eigh tJ 
hours, occupies almost all of the swollen red corpuscle. It is iiowmuSi 
p’l^mented, and is in the stage of what is often called the full-grown parasite. 
Between the fortietli and forty-eighth hours many of the pafasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto- 
plasm divides into a series of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporiilating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite — gametoeytes. 

{h) l^lie Parasite of Quartan Ferrr (Plasmodium malarive ). — The earliest 
form is Very like the tertian in appearance, but as it increases in size the 
earlier granules arg, coarser and darker and the movement is not nearly so 
marked. By the second day the parasite is still larger, rounded in shape. 



DISEASES DUE TO PROTOZOA, l:i 

scjirrc^at all ania'boid, and the is^inore oftun arrjin<^(‘d al Hk' |K'n|»li- 

ory ftf tiie parasite. Tlu^ rim of proi()])Iasm ahoiii it is o1‘1(‘m of a drop \rl- 
lowish-^rcen color or of a dark brassy iiiii. On iliird day llu‘ si'^nu iii- 
iiig bodici^ become alflindanl, the pigment tlowing in toward Hie centre of Hie 
parasite in radial liiKis so as to«give a star-shaped*appearmH‘e. The parasilis 
finally break up irfto from six to twelve segments. Here also, ifs in Hie ease 
.outlie tertian parasite, some full-grotlm bo(Ke>* persist \fltliout sporulating, 
rt‘presentiM^ the garnet ocytes. 

(r) TliQ Panfsite of iho ^Estiro-Avluninal Frvrr ( ]*l(i.<nHKliwui pra'rox) is 
considerably^maller than the otlrer v;irielies; at fnll development it is often 
*less than one half the size of a jvd blood-eor]mscli‘. IMie pigment is much 
seantier, often consisting of jii few miniii(‘ gi-anules. At first only the earliiT 
stages\Df develtrpin^t, small, hyaline bodies, sometimes witli one (fl* two jiig- 
nirtit granules, are to be found in Hu* peripluu-al circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, tlft‘ spleen 
and bone marrow particulSrly. The eorpusch's ('ontaining the jiarasiles 
become not infrequently shrunken,^ crenaterl, and bi*assy-color(‘d. After the 
process Ifas existed for about a wivk, larger, refractive, crr^scentic, ovoid, amk 
I’ound bodies, with central clumps of (*oarse pignuMit granul(‘s, Ijegin lo appaar. 
These bodies are characteristic of lestivo-autumnal fevi'r. 'riie cri'scenlii' amt 
ovoid forms arc incapable of sporiilation ; Huy are analogous to Ihe large, 
full-grown, non-sporulating bodies of the tertian and (piartan jiara^ites which 
have hoen mentioned above, and represent sexually diirenmtiatcMl forms — 
gapietocytes. Within the human host they ar(‘ incapable of further develop- 
ment, but upon the slide, or within the stomach of the normal intcMunediate 
host, the mosquito, the male ohuuents (miero-gametoeytes) give ris(‘ to a num- 
ber of long, actively motile flagella (micro-gamet(*s) Avhich break loosi‘, pene- 
trating and fecaindating the female forms — mgero-gametes (W. (!• Mac- 
Callum). The feeun(iated female form enters int# the stomach wall of tlH^ 
intermediate host, the mosquito, where it undergoes a defiuite cycle of 
existence. 

11. The Parasite within ihe Body of ihe Mosquito . — The brilliant re- 
searches of Ross, followed by the work of (Irassi, Bastiamdii, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito — anophekrs — is not only the intermediate liost of the malarial para- 
site, but also the sole source of infection. In the present statcj of our knowl- 
edge it would appear that all specues of the genus anopheles may act as lu^sts 
of the parasite. M'lTe more common genera of moscjuito in temperate cli- 
mates are culex and anopheles. Tlie difTerent specie's of culex form tlu' great 
majority of our ordinary house mosquitoes, jfhd are apparently inca|juble of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have bceft investigated contain anopheles. Although this is appar- 
ently a positive rule, anopheles may, howev(T, bo pr^'sent without tlu' (*xist- 
ence of malaria under two circumstances; first, wlum the climate' is too cold 
for thg development of the ‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the paragite exists only in the 
•mogquito and in man. It is apparently fair to state that regions* in which 
.mosquitoes of the genus anopheles are present may bccope malarious during 
the warm season. 
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A mnnbor of species of f^inoplielos liave luvn described. Iii'’]S’ortb 

America, bow(!ver, only four hav(5 been positively reeof^nizod: A. pnndiprnnis 
(Say), A. iHfiniUpcHuvt A. vruviami (Wied), A. arfjyrilarsiji iJJesv.). 

^rbe commonest vsiriidy, and Ibat which in all psiobability-^is most c(Wieerned in 
the spread of the disease, is .1. nuu tilipenins, which is, ^ilso, the most impor- 
tant a<i:eiit ih the spread ot' t.he disi'ase on the Continent. * ^ 

'Phe ])alpi in ifie fhatiire* efilex are extrmnely short, only to be seen /?Ji 
earcd'ul observation at the base of the proboscis, while in •the 'anopheles they 
an* nearly of etpial len^dh with the prolK)s(‘is, so that on st1|)erfieial observa- 
tion the insect would appear to have three proboscidts. The win^s of the 
common spi'cies of culex show no markin^ji Inwond the ordinary v(‘ins. The 
wings of all the* American species of anopludes allow di|til^'t mottling. The 
culex, wli^n sitting n])on the wall or ceiling, holds its poster for pair of legs 
turiysd up above its bai'k, while the body lies nearly parallel to the wall. In 
some iifstances, when it is full of blood, „and sitting upon the ceiling, the body 
may sag d(nvnward considm’ably. '^Phe anophehs, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, tliough in some instances they may Ix' lifted above the 
ba^k. "Phe body, how(‘ver, instead of lying parallel to the wall or coiling, 
protrudes at an angle of 45° or more. Iliese Him[)le joints are siinieicnt to 
permit the* ready distimtiou of species by almost any individual. 

14ie culex lays its eggs in sinks, tanks, cisterns, anel, any collection of 
w’ater about or in houses, w'hilc anopheles lays its eggs in small, shallow pud- 
dles or slowly running streams, especially those in wliudi certain forms. of 
algtc exist. The culex is essentially a city mosquito, the anopheles a 
country insoed. , ' 

Kvolulion in the Jlody of the j\los(juito. — When a mosquito of the genus 
anophgles hil(‘s an individual whose blood contains sex-ripe forms (ganieto- 
cytes) of the malarial jxirasite, tlagellation and fecundation of the female 
ehunent occurs wdthin the stomach of the insect. The fecundated element 
tlien penetrates the w^all of the mosquito's stomach and begins a definite cycle 
of developmcjil in the musc-ular coat. Two days after biting therO begin to 
a])j)ear small, ,.round, nd’ractive, granular bodies in the stomac-h wall of the 
nios{piito, which contain pigment granules clearly identical with those pre- 
viously t'ontaii^ed in the malarial [)ara.sile. Tlu'se develop until at the end 
of s(‘vcn days they Inue reached a diameter of from (50 to 70 ft. At this 
pejiod they may he observed to slunv a delicate radial striation due to the 
j)resen('e of great numbers of small symrohlasts. Tin* rnbther oocyst (zygote) 
then bursts, setting frtx* into the body cavity of the mosquito an enormous 
nund)er of delicate sjiindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivary glands of the mosquito, and. escaping into the ducts, 
arc inoculatcnl with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. I'lie sporo/.oid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the ase.xual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first sev^al generations of parasites in the 
human body pursue the bisexual cycle, the sexual forms developing lajer. 
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i^cxual forms, sterile* while in the lunium host, serve as (he mi‘anj> of 
preserving the life of the parasite and sprejiding infection when the individual 
subjt*eted to bites of anopheles\ » 

Mr. Howard, of^hc Entomological Department at Washington, lias issued 
a very useful pampldet on the* varieties am] the inethods (d’ iih'ntilieation ol* 
'the mosquito. In Africa the distribution of tlie forms has been studied by 
J^tepheiii^, Christophers, and Daniels.* To those inferested in tlu* suhjc'et, 
(Christophers’ *careTul study of Cie Anatomy and Histology of tlu* Adult 
Fomale Musquito (Report of Malaria (Committee, Royal Socic'ty, No. IV) 
,will prove (ff great help. The l?oy;d Sociidy Reports (\ralaria (Committee') 
and the Studios of the Liverpool School may he* consulted for technical details 
and ^>r valuahle'jpformatiofi relating to tnqiical malaria. 

l^rbid Anatoidy. — 'Pho change's r(*snlt from the elisinie^gratiem eif the 
irel bloejel-cnrpuscle's, ae'eaimulatiem of the' pigme'nt tlu’re'h^ feirme'el,. anel 
])ossihly the inlluence of tjj.^iie mat«rials prodiu'e'd by the* parasite*. Lasers 
e)f sienple malarial infectiem, the* ague, are rare'ly fatal, and e>ur kiiowh'elge 
of the morbid anatomy of the di.seiise is* drawn frenu the* pernicie)us malaria 
or the cbjojaic cachexia. Hupture e)f the euilarge'e! sph'e'ii may eie'ciir sjion- 
taneenisly, but .more e-ommonly from trauma. .\ e-ase* of Hu* kind ^v^j^s 
admit te'el under my e*olleague*, llalsted, in .lune, ISS!), ami De>e k has re'porte'el 
two eases. 1 have kimwn fatal luemorrhage te) folleiw the' e.xplorateiry punc- 
ture of an enlarged Jiialarial splevn. 

(1) PnuNicioiJs MAii.MiiA. — T],(, Idood is hydra'rnic anel the* se'rum may 
ew'ii Ik* tinged sVith ha'iirngleibin. The* ivel bleioel-e'en’jmscles pre‘se*nt •the* 
eneloglohulai* forms of the parasite anel are in all stage's »)f eh'st met iein. 
M’he spleen is oftlarged, often only moeh*rateIy; thus, e>f twe) fatal e*ase‘s 
in my wards the sple*e'ns Tneasunnl 13 X ^ eni. and 1 1 X ^ em. re'spe'c- 
tive'ly. In a fresh infecliein, the spleen is usually \e'ry seift, anel the* 
lake-colored Jind turhiTI. 3110 liver is swollen aiulTiirhiel. 

In some acute pe*rnicie)us case's with choleraic sympteims, irtie* e-apilhirie's 
of ifie gastro-intestinal mucosa may be* pae*ke'el with parasites. 

(2) JLxlauial Caciikxi.\. — J n fatal case’s of e-hronic paludisni death 
occurs usually froni_amemia or the luvinorrliage asse)e*iat(‘el witli it. 

The ana?mia is profound, particularly if the patie'iit has elie'd of IVve'r. 
I’he splccjjuiii. -greatly enlarged, and may weigh from sevetf to ten poumls. 

The liver may be* greatly enlarged, and prese*nts te) tim naked e'ye* a 
grayish-brown or slate color, due to the large aniemnt eif pigme*nt. Iinthe 
pe)rtal canals^and Ix'ueath the capsule the ceinnee-tive tissue is impre*gnate*d 
with melanin. The pigment is seen in the KupfTer's e*e'lls and the peu'ivascu- 
lar tissue. ^ • 

The kidneys may be enlarged and present a grayish-red color, nr areas of 
pigmentation may be s(*en. 'Pbe pcritonopiim is usually of a eb'e*]) hlate* e eileir. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. Tn some caM's this is con- 
fined, to the lymph nodules of Foyer’s patches, causing tlm shaven-b(‘ard 
a[)pearan(!e. 

, (3) The Accidental and Late Lesions of Malvri vl Im:vku. — (u) The 
Liver, — Paludal hepatitis plays a very important rnU in tlu* history of 
tnnlaria, as described by French writers. Only those cases in which the his- 
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tory of chronic niaiaria is delinita, and in which tlio nicJanosis of botii liver 
and spleen coexist, should be regarded as of paludal origin. 

(6) Pneumonia is believed by many authors to bc^coinmon in malaria, 
and even to depend directly upon the malarifll poison/ occurring^ either in 
the acute or in lh(^ clironic forms of the disease* 1 have no personal knowledge 
of such a special pi^oiimonia. 

(c) Nephritis . — Moderate albuminuria is a frL*quent occuneneo, haviiiJg 
occurred in 4(1.4 per cent of tlic cases in jpy wards. Acute nephrttis is rcla- " 
tively frc'queiit in mstivo-aiiiiimnal infections, having occurred "in over 4.5 
per cent of my cases, (^liroiiic nephritis occasionally follows loCig-continued. 
or fro(picnlly repealed irifecdioiis. « 

Clinical Forms of Malarial Fever. — (1) Titn Hegulaii^.y Intermittent 
FjEVitns.— (^) Tertian fever; (h) (piartan fever. ThesS forms arc t;harac- 
teriaed by. recurring paroxysms of what are known {\s ague, in wliich, as a 
rule, cfiill, fever, and sweat follow ca:ch othoy in orderly sc<iiience^ The 
stage of incuhalion is not definitely known; it probably varies 11111011 accord- 
ing to the amount of tli(‘ infectious material absorbed. 10xperimer]tally the 
period of incubation varies from ihirty-six hours to fifteen days, being a trifle 
joifj^er in quartan Ilian in tertian infections. Atlacks hai^e been reported 
within a very short iim(‘ after the apparent exposure. On the oilier hand, 
the ague may he, as is said, in (he syslcm,'’ and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this c-an not he the case nnh‘ss lie has had the disc'ase when living I here. 

• Description of the Paroxijsm. — Th(‘ patient generally knows he is going 
to have a chill a f(‘w lioiirs before its ad\ent by unpleasani feelings and uneasy 
sensations, soinetini(‘s by headache,. The ])aroxysm is divided into three stages 
— cold, hot, and sweating. 

Coid Stage . — The onset is indi(*ated by a feeling of lassitude and a desire 
to yawn and stretch, by headache, uneasy sensations in*lhe epigastrium, some- 
times by nausea and vomiling. Even before the chill begins Ihe thermometer 
indicates some rise in temperature, dradiially the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody- shakes, the 
^ ieeth chatter, •and the movements may often be violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface. Uier- 
mometer will, .indicate a rcducliou_nf . the skin temperature. On the other 
hand, the axillary or rectal temperatuix* may, during the chill, be greatly 
increased, and, as shown in the chart, the fever may rise meanwhile even to 
105° or 100°. Of symptoms associat(‘d with the chill, nausea^ and vomiting 
are common. There may be intense headache. T’'he pulse is quick, small, 
and hard. The urine is increased in quantity. Th e tdiill Ufat-A fnr « variable 
time, from ten or twelve minutes to an hour, or even longer. 

The hoi stage is ushercHl in by transient flushes of heat; gradually the 
coldness of tlie surface disappears and the skin bwomes intensely hot. -The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is fonihle, and flic piitient may complain of a throbbing head- 
ache. There bp active delirium. One of riiy patients in this stage 
jumped through a .ward window and sustained fatal injuries. The rectal 
temperature ma^ not increase much during this stage; in fact, by the termi- 
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iialimi oI tlio chill tlic fever may have reai-hed its Jiiaximum. The duraiioii 
of ifie Ifbt stage varies from half an hour to throe or four liours. The paii('iit 
is inteifsely thirsty and drinks eagerly of cold water.* 

SwcatfUg 67ar7c!^Beads ctf perspiration ap])ear upon the face and grad- 
ually the entire body* is bathed* in a copious^ swoaf. The unoomfortablo fe(‘l- 
•ing associated with the fever disappears, ilio lu'adaehc is ri‘lievcfl, and \uthin 
jlTi hour *or. two the paroxysm is over and rtie*palie]it usually sinks into a 
refrciJiing* sleep. The sweating yiries much. It may be drenching in char- 
acter or it may be slight. 

Chart Ifl^is from a ease of double tertian inl'etdion with resulting (piotidian 
|)aro.\ysjns. Charts T6 and Ic gi\e temperature curves in ajstivo-autumnal 
form^ Chart Ic^sIioavs a quartan a;(ue. 

Tire total (furation of the paroxysm averages from ten to t welv(‘*hours, but 
may he shorter. Variations in tin* paroxysm are common, 'riuis .ttie pj^ticnt 
may, instead of a chill, expcjicncc* only a slight feeling of coldness. The most 
lonimon variation is the oceurreiUM' of a hoi stage alone, or with very slight 
sweating^ nuring the paroxysm tlu} splcvn is cmi larged and the ciigc can usu- 
ally be felt below the costal margin. Tn the intcTval or intermission of the 
])}iro\ysm the jiiitient feels very well, and, uidess the disease is unusimll^ 
s(‘vere, he is able to he up. Bronchitis is a connnon symptom. lliTties, usu- 
ally hdii.iilj nlinost iis fi’equent in ague as in pneumonia. 

'Types of the Eefjuhirlff InlerniHlml Frrvrs. — As has hi'eir stated in the 
description of the ])arasit(‘s, two distinct types of th(‘ regularly int(*rmit- 
io(it fevers have been separated. These are (a) tertian fever and j(6) 
quartan fever. 

(a) Tertuin Vover. — ’J’his type of feve/ depends u])on the prcMiiice in the 
blood of the tertian luirasite. an organism which, as stated above, is usually 
present in sharfily defined groups, whose cycle of development lasts ♦ipprox- 
imately forty-eight hours, segmentation occuri’tug every third day. In 
infections with one grou]) of the tertian parasite the paro.xysms occur syn- 
chronously with segmentation at remarkably regular int(;rvals of about forty- 
eight hours, every third day — ^lienee the name tcrlion. Very commonly, 
however, there may be two groups of jiarasites which reach nu>turity on alter- 
nate days, resulting thus in daily {quotidifin) paroxysms — doohle lerlmn 
infection. Quotidian fever, depending upon double tertian dufection, is the 
most frequent type in the acute intermittent fevers in this latitmh*. 

{h) QiM^ian L'ever. — This type of fever depends upon infection witlitthe 
quartan parq;sitc, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ the^piiroxysm occurs every fourfli day ; hence tlu* term qmrhui. 

• At times, however, two groups of the parasites may Ixi pyesent; under these 
circumstances paro.xysms occur on two successive days, with a <lay of inter- 
mission following. In infection with three* groups of parasitr-s there are 
daily paroxysms. 

^IHius a quotidian intermittent fever may be due tf> infect ion with either 
the tertian or quartan parasites. • 

• Course of the Disrifir. — After a few paroxysms, fir afler the disease baa 
t persisted for ten days or two weok<. the patient mav,g(‘t well withoijt any 
special medication. I have repeatedly known *the chills to stop spontane- 
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oiisly. Ilolapsos are coniinon. TJie infection may |)erpist for years,' an 
attack may follow an accident, an acute fever, or a surgical operation. A le^l 
iiig stage o) the ])arasite,lias been sugg(*sted in (‘xplanation of t.lu‘se loug iutei 
\als. Persistence of the fever leads to aiueinia ancbJiaWatogeiioiu' jaundice 
owing to tlie' destruction of tlie blood-disks, j Ultimate, ly the condition nun 
bei'omc clironic — malarial cachexia. 

(y) TiTK OK Co>rTI.VTTEI) FEVKKS.--y7?if 

aulnmnn! Evvvr . — This type of fever occurs in t(‘mpen>te riiniab;s, cbiell\ 
in the latiT siimnKT aixl autumn; hence tlfe t(‘rm given to 4t by ,Marchiafava 
and (7elli, (tsliro-autinunal feorr. ^Phe severer forms of it pfevail in th(‘ 
Southern States and in tropical countries. 

This type of fever is associated with tlie presence in tlie blood of the 
aestivo-autyrnnal parasite, an organism the length of wIkvsi? cycle of dj\x'lop- 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, wlnle the existence of inuUiple groups of the parasite, or the 
absence of arrangement into definite groups, is iSot infrequent. 

The symptoms arc therefore, as jniglit be cxfiectcd, often irregular. Jn 
some instances there may be regular intermitltmt fever occurring at uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
ihe cases with longer remissions tlie paroxysms are longer. fSorne of the 
quotidian intermittent cases may closely reseinbb' the quotidian f(*ver depend- 

upon double tertian or triple quartan infection. Commonly, liowever, 
tlie paroxysms show material ditfereiices ; their length averages over twenty 
hours, instead of from ten or twelve: the onset occurs often without chills 
anft even without chilly sensations. The rise in temperature is freqiumtly 
gradual and slow, instead of sudden, while the fall may ocrvir by lysis instead 
of by crisis. There may be a marked tendency toward anti('ipation in the 
paroxysms, while frequently, from the anticipation of one paro.xysm or the 
retardation of another, npire or Icvss continuous fevec may result. Some- 
times there is continuous fever without sharp j)aroxvsms. In these cases of 
continuous and remittent fever the patient, siH.'n faii*lv early in the disease, 
has a Hushed face and looks ill. The tongue is furred, ibe pulse is full 
and bounding, but rarely dicrotic, ^llie temperature may range from 
cto 103°, or is in some instances higher. IMie general appearance of the 
patient is stroiigly suggestive of typhoid fever — a suggestion still further 
liorne out by the existence of;ticule splenic enlargmnent of moderate grade. 
As in int(*rmittent fever, an,jiiitjal_ bronchitis m.a}" be present. 1'he cour s e 
of *these cases is vajmble. Lhe lever may be continuous, with remissions 
more or less inarked ; definite paroxysms with or williout chills may occur, 
in which the temperature rises to 105° or 100°. Intestinal symptoms are 
usually absent. ; A^slight hamiatqgenous jaundice may arise earl/. Delirium 
of a mild type nfay occur. The eases vary very greatly in severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether be has had to do with a mild typhoid or a simple febricula. 
In other instances the fever persists for from ten- days to two weeks; there 
are marked remissions, perhaps chills, with a furred tongue and low' delir- 
ium. Jawidice is not infrequent. These are the cases to which the terms 
hilious remittent and typho-maJatial fevers are applied. In other instances 
the symptoms become grave. and assume the character of the pernicious type. ' 
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It i»*lhis form of malarial fever that s(;mu. h eonfusioii still exists. The 
^imilariiv of the eases to typhoid fever is most striking, more partieularly the 
appean\pee of the faeies; the patient very ill. The rases oeeiir. Oo, 

in the aiitiimn, at l!?r>very tiii\c when typhoid lever oeeiii’s. J he level jieh.s, 

•IS ■! rule, promptly to quinine., though here and there eases are met with 
i-arelv indeed in my experienee— whieh are reTraetory. It is just *n this^group 
that the (ihservations of Laveran will be foiintlot the preak'st value. > cveia 
'of the chitffe in TJiayer and llewetson's report show how elosely. in some 

instances, the disrase may simiilaldtyphoid fever. ■ , , , 

The (fmanosfs of malarial remittent fever may lie didinitely madei by 
•the examination of the blood. Tbe ^mall. actively motile, hyaline ..rms 
of the lestivo-autiiinnal para,site a're to be found, while, it the case has lasted 
over^week, the ffinger crescentic an’d ovoid liodies are olten seen. • n many 
ca-o's here we are at first unable to distinguish between typhoid and eontin- 
ned malarial fever without a blood examination. .\ more w,des,.read use of 
this means of diagnosis willVnable ns to bring some order out, ol he confu- 
sion which exists in the elassitication of ill.' fevers ol tlu« .Sontbern States. At 
presmit tlie following febrile affectim.s are rcH.ognized by 

occurring in the subtropical regions ol America, (a) vpion i\(i, f 
tvpho-malarial iVver-a typhoid n.oditicl by malarial infection or "■ ^esu J 
of a combined infection; (c) tbe malarial remittent lever; 
thermic fever ((iuiteras). In these various forms. ' 

characterized by a continued pyrexia with remissions or with ‘ ' ' ' ' 

(for wo must remember that chills and sweats in typlmid lev ai.^ by n 
inf-ans rare), the blood examination will enal.le ns to discovm those w hV 
d.-pend upon the .malarial poison. In many ot these cases of 
reiiittent fever careful inquiry will show*tliat at the beginning ' " 

had several intermittent paroxysms. In ^ 

tracted and severe casi<s have occurred, and 1 am in;-lined to think that fiituic 
observations will show that, apart, from tlii' tliermic fever, J'" •'J 

torn, of these continued fevers in tbe Soutb-the one 

the othei-lo the malarial infection. 'I’he typhoid tever ol ^ 

Baltimore presents no essential dilTercnce Iron, the disease as it oe urs m 
Montreal, a city practically free from malaria. Dock has shown 
that cases diagnosed in 'I'exas as continueil malarial lever were luilly 
typhoid The Widal reaction is now an important aid in diagnosis. 

Ferniciom Malarial Fcrrr.-Tbis is fortunately 
mates, and the numk.r of cases which now occur, for example, in 1 ' • 

and Baltimore, is very much less than it was thirty or forty years ago. 1 
nicious fever is .always associated with the lestivo-autumnal parasite. 

following a i*e the most important typos : wi, w 

(a) The comatose form, in whieh a patient is s ruck- down with d., T ^ 
toms of the most intense cerebral disturbance, either acute deliiiv^ 
more frequently, a rai.idly developing coma. A chill may ^ 

cede the attack. The fev«r is usually high, and the skm hot .m l ^ , 

unconsciousness may persist for from tw.'lve to twenty-tour bo. 
patient may sink and die. After regaining consciousness ^ % 

mdy come on and prove fatal. In these instames. 'V -e 

* special localization of the infection is in the brain, ^hc , ^ ^ 
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of parasites with*^ marked socoud^-y changes in the surrounding tissiies have 
been found. 

(h) Algid Form. — this, the attack sets in usually with gastrk? symp- 
toms; there arc vomiting, intense prostration, and ^blcness tout of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although tlvre may be no actual chill. The temperature may be normah 
or even subnormal; conscioivsness may he retained. The pulse is iccble and. 
small, and the respirations arc increased. There may be most* cevere diar- 
rluca, the attack assuming a oholeriform nature. The urine is often dimin- 
ished, or even suppressed. This condition may persist with slight exacerba- 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the aslhenic 
or adynamic form of the disease. In the cases with voiftiting and dim’hoca, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a sp ecial invasion by the parasites, actual throipbosis of the small vessels with 
super^cial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

(c) Haemorrhagic Forms — Black-water Fever — Hajmoglobinuric Fever — 
M(ilarial Haamoglobinuria. — In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis- 
tricts in which there is endemic luemoglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
bJAekABUU6j;.^ifiLver. There seems to bo no essential diiTerence between the 
malarial ha?moglobinuria of the Southern States and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com- 
mittee, Fifth Series), for two or three days the patient has a rise of tem- 
perature, and if the blood is examined before the black- water the parasite's are 
almosj invariably ])reseiit. If examined after the administration of quinine 
parasites arc absent from the blood. Ihese authors »believc that there is a 
('ausal connection hetwceii the quinine and the black-water. It is impossible 
' say why (pi i nine at one time can produce black-water, and at another," even 
hours or days later, it can not. Stephens’ study (Thompson- Yates and 
*ial)oraiory Reports, 1903) gives the distribution of black-water 
'"‘iithern States, in Central America, in Italy, and in Africa, 
•malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
" cent. There is no question as to the malarial 
- there is a special malarial parasite is not 
'how that the malarial haemoglobinuria 
’^haycr). In mopt instances where 
roxysms have occurred in indi- 
repeated attackft of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick, and the other 
icd the rdationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
ejections of quinine are almost a specificji 
, first 48 hours. 



DISEASES DUE TO PROTOZOA, 


23 


. Malarial Cachexia . — The general ayinploms are those ot soiomlarv anivinia 
— breltlilessness on exertion, a'deina of il» ankles, hieinorrliagos, ])arlieularly 
into tht* retina. Occasionally the bleeding is severe, and T have twice known 
ij*atal Ifteraateniesi^te occur in association with the enlarged spleen, 'rhe fever 
' is Variablb. The l3nperatiu\i may he low for days, not going above 
In other instances there niay*be irregular, fever* and the tenM)eratnre rises 
•gradually to 102.5° or 103°. ^ ^ 

• With* careful treatment the ontloolv is gowf, and *a majority of eases n*- 
(*over. The* spleen'is gradually reduced in size, hut it may take several inonlhs, 
or, indeedf in s*ome instances several years, before the agne-eake entin^ly 
, disappears. • . • 

IIakkr Complications.— ^Paruplegia may Ik* due to anieripheral neuritis 
or tj^hanges in yve cord, amll^iemipj(*gia may occur in the iH*rnicions comatose 
■ foiTu, or occasionally at the very height of a paroxysm. '' 7 \cuto *ataxia has 
been described, and there arc remarkable cases with tin* symptom^of ditaeiu- 
jiated sclerosis ( Spit ler).'/jy^nlti pie* gangrene may (Kcnr, as in an^instance 
rejwrted by me, in which a ])atient with a‘stivo-antumnal infection presented 
nuiny a^eas on the skin. ‘On7/f7fs»haa been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis. — In the discovery of Tjaveran there lay tlie ])romise of b^m^- 
fits more potent than any gift science had ever olTered to mankind— \iz.. Hie 
possibility of tlie extermination of malaria, lly tluj ])ersisient missionary 
efforts of lloss this promise has reached the stage of jiractical fnllilnu'nt, and 
one of the greatest scourges of the race is now at our command. The story 
o^the Canal Zone, Panama, under (Vdonel (Sorgas is a triumph of the aj^^ili- 
eation of scientific methods, lletween 1881 and 11)01 among tlie employc'es 
of the French Clinal Company (a inaxiuium in 1887 of 17,885, of wlioin 
15,720 were negroes) tlie monthly mortality ranged from 00 to 80, ami on 
seven occasions was above 100, once reaching the enormous figure of* 170.07 
])er 1,000. With the* measures given below the nTortality has fallen to that 
of temperate regions. For 1007 the death rate among wlrtte employees 
(10,700)^ was 10.71 jier 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen tii the remark- 
ably low figure of 10.44 per 1,000 ! » 

04ie measures of projihylaxis are in the main three: (1) The rigid prot(‘c- 
tion of houses against rnoscpiitoes by screens and the use of mowpiito nets, 'flie 
reports of the Italian Society for the Study of Malaria ujion th(*ir elTnrts in 
jn-otwt the workers ^on the railways, as well as the work of lloss at IsinaWia, 
show how extsaordinary are the results of these simple measures. O'he protis*- 
tibn of the sleeper at night is one of the most essential measures. (2) An 
L*arnest warfare ilgainst the mos(|uito on the part of sanitary anihorities. In- 
dniction shouh^lK; furnished to the people u])on the habits.and lilV hislory of 
the insect, and of its relation to the disease. J’ools, jionds, and marshy (list riels 
should be drained, and in the malaria season ])etrolenm should hi; used freely, 
as it prevents the developipent of the larvjr. Kveiy case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities, dn the troyicis, segre- 
gation of Europeans may do much to lessen the chances of infc<dion. (3) 
Lastly, every case should receive thorough amf prolonged treatment* with 
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quiifine. There js far too mucJi carelessness on tliis point m the^ profes- 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlffc- only 
known drug which is an effective parasiticide, ratients should be* told to 
resume the treatment in the spring and autumn for several years aitcr tli^ 
primary infection. In very malarial districts/ as many^ersons Xarbor the 
parasites, who do not show 'any (or at the most very few) signs, a systematic 
treatment wifli quinine should be instituted, particularly of the young children.' 

Diagnosis. — IMie cifdemic*‘iifdex of* a country may be determjndd by tk} 
parasite rate” or by the “spleen rate.” ^ It is best sought for'm children 
in whom, as is well known, the infection may occur witholit much dislurh- 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jmnd, as 
the work of Ross in Greece and Mauritius has shofA^n, the inejex may be ^^.dily 
gauged by*" an examination of the spleen. Thus, in the iSst-^named islflmd, of. 
31,0^2 children, ^4.1 per cent had enlarged spleen. 

The^individual forms of malarial infection i^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the pa§t twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. One lesson it is. hard for 
th^ practitioner to learn — namely, that an intermittent feyer which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark- 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi- 
gated the less definite appears the connection with malaria. 

Treatment. — As a rule, anoplieles are more likely to bite after sun- 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, ho\/ever, be sponged. In quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed- by quinine at the stage when they are free in the circulation 
— that is, during and just after segmentation. While in most instances the 
j)Uiasites of the regularly intermittent fevers may he destroyed, even in the 
intra-corpuscular stage, in jcstivo-autumnal fever this is’miich^nore difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, for this is the period at which, segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paro.xysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and, prevent its further recurrence. It is safer to givq. 
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at ieaSt 20 to 30 grains daily for tlie first three days, and then to eoiiiinuc 
the remedy in smaller doses for the next two or three weeks. In aestivo- 
l^utumBal fever larger doses maj^ be necessary, though in relatively few in- 
stances is«it necess^ to givo more than 30 to 40 grains in the twenty-four 
hours. • • . 

• The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uneorfain, a^tftey ma\ not be dissolved. 

A questfon* of Interest is the^eHlcient dose of quinine necessary to cure 
the disease.# I h^ve a number of charts showing that grain doses tlirec times 
a day will in many cases prevent thc.paroxysm, but not always with the cer- 
tainty of the larger doses. Tn eases of lestivo-autmnnal fever with pcniieious 
syiRn^iiJS it is necessary to^et the system under the influence of quinine as 
.rapidly as possible. * Jii these instances tlie drug should be administered hypo- 
defniieally as tlie diliyd roe 1 derate in 15 to 20 grain doses, every two or tliree 
hours. The muriate of quinine and, urea is also a good form in ^fhieh to 
administer' the drug hypodermically; 10, 15, or 20 grain doses may be neces- 
sary. In the most severe instancies some observers advise the intravenous 
administration of quinine, for which the very soluble bimuriale is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these cases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raisinl, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic arc indicated. > 

An interesting question is much discussed, whether quinine docs not cause 
or at any rate aggiavate the h.x‘moglobinuri|i. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
iianclli states that it is not seen in the Koman malarial fevers. He recom- 
mends that in any c\xse of haiinoglobinuria if t^ie blood shows parasites 
quinine should be administered freely. Tn the post-malarial f^rms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with Hhe quinine. 


B. DISEASES DUE TO PARASITIC INFUSORIA. 

t 

Several fla^ellatek are parasitic in man. The Trichomonas vatjinalvij 
which measures 15 fi to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no means? uncommon in the acid vaginal 
mucus. * , 

The Trickottfonas or Ccrcomonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund froiii Dock’s 
clinic has reported a scries of cases which show that tin* ])arasilc may caus(; 
Hcutc and chronic diarrlima* with severe alxlominal ])ain, ami analomically an 
acute enteritis. In one of Dock’s cases tin* ])arasiics w«;r(‘ associalcd witli a 
•laemorrhagie cystitis without l)acteria. 

^ ^he Jjuwhlia iiitcsiinalis is another intestinal moiiyd, larger than^ tla* 
eoyimon trichomonas. Flagellates ha\e also been 'found in the expectoration 
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in caseri of gangrene of the lung and of bronchiectasis, and in the txudal 
of pleurisy. 

The Balantidium coli, oval in form, 70V to 100 fi long and 50 gito 70^ 
broad, may be pathogenic. It is common in* pigs, aiHP*has been known b 
])roducc an o])idemie dysentery in apes (Hanifow Brooks). The pathologien 
signifi('an(‘e*of this parasite lias been much discussed of late, particularly b; 
Strong and T^liisg^avo? Klinitnko and‘Arkanazy. It has not only been foujid 
in the stools and on the mucous membrane of the intestine, hut ‘the parasite^ 
liave occurr(;d in the mucosa itself and in the submucosa.* App/arently thev 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO FLUKES -DIST01k||^^IS; 

• 

The following are important clinical forms* 

1. Pulmonary Distomiasis; Parasitic Hemoptysis. — Paragonimiis (Dis- 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to IG mm. 
iOi lengt h by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formosa, and cases are 
occasiomdly imported into Europe and America. Stiles states that an im- 
ported case has been found in Portland, Oregon. It lias been found in the* 
United States in the cat, in the dog, and in the hog. One instance of pulmo- 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically the disease, as described by Manson and Ringer, is characterized 
by a clironic cough, with rusty-brown sputum, and occasional attacks of 
liaimoptysis, usually trifling, but sometimes very severe. The ova, which arc 
abunejant in the sputum, are oval, smooth, and measure from 80 ft. to 100 g in 
length by 40 g to GO g ip breadth. The parasites may affect other organs — 
the liver an^l the brain. 

2. Hepatic Distomiasis.— Five species of liver flukes of the family 
Fasciolidffi are known to occur in man. More specifically these arc?: (1) The 
common livcj; fluke? — Fasciola hepatica — which is a very common parasite in 
the ruminants; (2) 44ie lancet fluke — dicrocadium (Disioma) lanceatum; 
(3) Opisthorchis (DLsloma) fcAinem, which is found in Prussia and Siberia, 
and by Ward in cats in T4ebraska; ( 1) Opislhorcliis noverra—Distomum con- 
junctum — ^the Indian liver fluke described in man by McC'onnell; (5) Opts- 
thorcliis {Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 io 5 mm. broad. TJie eggs are oval, 27 g to 30 by 15 p to 17 g, 
dark brown, with sharply defined operculum. A number of 'ifnportcd cases 
have been foumUin Canada and the United States. White ^found 18 cases in’ 
San Francisco. 

The symptoms of hepatic distomiasis arc lx?st described in connection with 
this latter form. The following account is abstracted from Wallace Taylor. 
Voung children are^thc chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittackcd. Among important symptoms arc an irregular, intermittent diar- 
dufa ; at first ther5 may or may not be blood. The liver gradually enlarged. 
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licre ifay hapain and an intermittent jaundice. There is’ not much fever. 
Jter lasting for two or thrw yeurs dropsy comes on, anasarca and aseili‘>. 
’he patient is greatly reduced hy the diarrluea and hocomes very ameniic. 
iVen then transien^-^overy inay take place, hui as a rule tliere is a recur- 
ence, and the patient dies after niany years of illness. The ova of the para- 
ite are readily found m the stools. • , 

3. Int^tinal Diatomiasis. — In India the UnJicioIopiis ^D’lstoma) Ihisl'ii 
ins been fou»d jn a,numbcr of cases in the small intestines. The Mvsoijoui- 
nua helerophyes has been found iu»Kgypt and tiapan. 

The Asiatic Amphv<tomc — (la^^lrod'isrifu (A m phislonia) homiais — a not 
sneommon para^te in India — is easily Vecognizi'd by its large posterior sucker. 

^Hs^lUC Diitomiagis ; Bilharziosis. — One of tlie most ini])oriant of i>ara- 
sitic^HjpaseBjf c^nsiKl^hy ihe Tilood lluke. ///?/»? ha'malohiuw or />*//- 

Tianior Endemic luemaiuria has Ihh'u known for many y(‘ars, 

particula(tI^B[||P^pt, where in IS.'il Bilhavz discoverc'd llu' parasite»of Mie 
'disease.' Southland NArth Africa, parlicularly the latter, in 

Arabia^ PerwaJhhd the west coast of India. Imported cases are not very 
unconimbm in Europe, and an oci-asDmal instance* is met with in the United 
States. In Lower Egy|)t it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Srhislosomnm japonicum^ has ivcently been discov- c 
'ered which differs in small details from the African variedy. 

The parasite is singular among flukes as having tlie sexes separate, and 
the male usually carries the female in a gynmeophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 fl mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, but the 
further development of the free-swimming* embryos has not been followed. 
I’aken into the body, possibly with water or on cresses, it roaches the ^)ortal 
veins, in which the worms are most commonly found, usually young speci- 
mens and uncoupled, h’he males bearing the females creep to various parts, 
f)articjilarly the bladder and rectum. The eggs are laid in the’tissuc^s, but 
wander, lijje other sharp foreign bodies, and escape with the urine and fiecc's. 
A majority of them remain in the tissues and cause irritation, libroid c*hanges, 
and papillomata in the bladder and rectum. Collecting in tlie bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. — As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in ihe p(M-i- 
na*um, and ha 3 inaturi^ are the most frequent symptoms. A chroni(' cystitis 
follows when the walls of the bladder are much thickened by the irritation 
caused by the ova. The ana 3 mia caused by the^hsemorrhage is slight in com- 
parison withihat hf ankylostomiasis. When the rectum is involved llien* are 
•straining and tengsmus, with the passage of mucus and blood; in severe eases 
large papillomata and a chronic ulcerative proctitis. There may lx* a ( lironic 
vaginitis. 

Of the coniplications, c^culi in kidney and bladder arc the most impor- 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud- 
ied carefully the surgical aspects of the disease. PeriVIrethral ab>v*ess and 
^)erineal fistulte are very common in the chronic cases, 

.* Few symptoms are caused by the presence of the parasites in the portal 



28 DISEASES DUE TO ANIMAL PARASITE^:, 

t 

veins, but there niay be an advanced cirrhosis of a (ilissonian typo d'ae to an 
enorniouK thickening of tlie periportal tissues (Symniers). Tliiji antlior 
has also reported an instance of the Bilharzin in the ]nilmonary blood jn a cas-c 
of Bilharzial colitis, and the worms were found liviiiipin *tlie,pulnionar\ 
circulation. - ^ 

'i'he diagnosis is readily made by finding the characteristic ova in th^,' 
bloo<ly urine or in* the» blood siml mucus from the rectum. The Bilharzia ma;; 
ho present in the body for years without producing serious damage, and in 
slight infecdions the symjitoms may disa|)])ear (Sandwitlh), particularly in 
children. ^ 

Schistosoma Japonicum vel Cattoi. — In China and Japan and in the Phil- 
ippines there is a disease characterized by cirrhojsis of the liver, spleiion^aly, 
ascites, dysentery, ])rogressive anapinia, 'and sometimes by®localized Oij^riepsy. 
It fccurs extensively in one district of Japan, and is known as the “ Ivata- 
yama disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal ; the ova ari* 
smaller than those of S. hannatobiuin, and have not the characteristic spinous 
ends. 

. Treatment. — We know of nothing which can kill the })arasites in the 
* blood. Extract of male fern is recommended for the htematuria. Tin* 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

(Timiasis; Ihjdalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ^INTESTINAL CESTODES; TAPE-WOBMS. 

Teenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so largo as the head of a pin, and provided with four sucking disks and 
a double row of booklets; hence it is called, in contradistinction to the 
ofher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as 'they are called. The 
segments ])os8ess both male and female generative organs, arid at about the 
foil r-hundred-and- fiftieth they become mature and contain ripe ova. The 
wonn attains its full growth in from three to three and a half inonths, after 
which time the ^figments arc continuously shed and appear in the stools. The ' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many tliousands of ova in each ripe 
segment, and each ovum consists of a firm shell, inside of which is a little 
embryo, ^provided with sk booklets. The segments are continuously passed, 
and ii the ova are to attain further development they must be taken into the 
stomach, either of a pig, of of man himself. The egg-shells are digested, the 
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x-lioolfed embryos becpme .free, and passing from the stomach reach various 
arts of 4he body (the liver, muscles, brain, or eye), where tliey develop into 
lie larvae or cysticerci. A hog 'under these circumstances is said to be 
leaded, and the c}¥i?cerci are spoken of as* measles or bladder worms. 

Tivnia solium receded its name because it^was tliouglit to exist as a soli- 
iry parasite in the bowel, but two or three or even more worms Aiay cK*cur. 

Taenia •saginata or mediocanellata— iinaillicfl, fat,* or* beef tape-worm, 
'his is a lunger and larger parasite than Tivnia soli uni. It is certainly the 
lommon tapp-worin of ^’^ortli Anrerica. Of scores of specimens which 1 
lave examined almost all were of this v;iricty. Ac'i'ording to lierengcr-Feraiid 
t lias spread rapidly in western Kurojie, owing jirobably to tlie im|)ortatiou 
)f l^jcf and live-stock from tl'i} lirediierranean basin. It may attain a length 
:)f 15o» 20 feet, Sr^morc. Tlie head is large in comjiarison witli that of 
Vaifia solium, and measures over 2 mm. in brc'adth. It is scpiarc-sliawed 
ind_provicled with four large sycking ^lisks, but there are no booklets.* The 
rijie segments are from 1? to 18 mm. in length and from S to 10 mm. in 
lireadth. The uterus copsists of a igodian stem with from lifteen to thirty- 
fhe latcraf branches, ivliicli are gi\en oil' more diehotomously than in Tivnia 
sitlium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. 'riie ripe segments are 
passed as in Tanixa solium, and are ingested by cattle, in the tlesh or organs 
of which the eggs de\elo]) into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Taenia elliptica, Teenia cucumerina) . — A smaU 
parasite very common in tlie dog and oeeasionally found in man; the larMC 
dcNelop in the lice and lloas of the dog. , 

Hymenolepsis diminuta (Teenia flavo-punctata) , — ^JMiis small cestodo was 
found in the intestine of a child in Boston, and has since Ihmmi met with in 
iwehe cases (Ransom).* It is common in rats. Thtj laiwie de\elop in /.cpt- 
duphra and in beetles. 

Hymenolepsis nana (Tssnia nana) occurs not infriMjuently in Italy. 
It is not Ycfy uncommon in the United States (Stiles). The Diiviunea mnda- 
ijiisiariensis (Twnia mudnijascaricnsis) is a rare form. 

Teenia confusa, a new species described by Ward. 

Bothriocephalus latus. — A cestodo A\orm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker- 
son has sliowm that it is coiiiinon among the Finns in the Northwestern State.*. 
The parasite is Jarge and long, measuring from 25 to JO feet or more. Its 
head is different from that of the tauiia, as itj) 0 sscs 8 cs two lateral groows 
or pits and haj no booklets. The larva* develop in the peritona’um and mus- 
cles of the pike and olher fish, and it has been shown experimentally that they 
grow into the ad^lft w'orni when eaten by man. 

Symptoms. — These parasites are found at all ages. They are not uncom- 
mon in children' and are occasionally found in sucklings. W. i*. Bhint refers 
to a nuiplier of cases in children under two years, and there is one* in the liter- 
ature in which it is statc’d that the tape-w'orm w'as found in an infant five 

dayspld! 

* The parasites may cause no disturbanc'c and are rardy dangeious. ,A 
knowledge of the existence of the w’orm is generally a source of worry and 
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anxiety; the patient may luive ^jonsidorable distress and complaihe of ab- 
dominal pains, nausea, diarrhma, and sometimes anajmia. Occasicvially tla* 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in f requcnfPTy see gi'-eat jiiental 
depression and even liypbchondria. Varioiis nervous^ phenomena, such as 
chorea, coiAulsions, or epilepsy, are believed to be caused by the parasite^. 
Such effects, hovt^evcV, are' very rafe. The Boiftriocephalm may cause a 
severe and even fatal form of anjemia, which has been described fully in, 
the jnonogra[)h oE Schaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm ,niay have in some casesj a luemolytic ' 
action. 

The diagnosis is never doubtful. 1'hc presence of the segments, k^dis- 
tinctive.** The ova, too, may be recognfzed in the stools! *11 makes Istft little 
diljerence as to tlie form of tape-worm, but the ripe segments of Tcenia sagi- , 
nata aVe larger and broader, and show differences in the. generative system as 
already mentioned. 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burncMl ; they should 
never be thrown into the water-closet or outsid(‘; secondly, careful inspeidioji 
of moat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are jnuch more fre- 
(pienlly affected than other i)arts — 300 times, while oilier organs wore infected 
but 55 times. Sometimes there are instances of general infection. Fitiles 
slates that no exact statistics have been published for this country. In Ber- 
lin Ihc pro])or(ion of cattle infected in 1892-’93 was about 1 to 072. Cold 
storage kills the cysticercus usually within three weeks. The measles an* 
more readily ovcrlookedmin beef than in pork, as they do not present such an 
opaque whUe ( olor. 

In the examination of hogs for cysticerci particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of th(‘ 
shoulder, lu^k, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
■free. In Prussia one hog is infected in about every G37. Specimens have 
.been found alive twenty-nine days after slaughtering. In the examination 
qf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerci. 
For full d<*tails wilh reference to the inspection of mojit for animal parasites, 
the practitioner is referred to the Avork of Dr. Stiles, in Bulletin No. 19, 
United States Department ol^ Agriculture, 1898. ^ 

Treatment. — For two days prior to the administration of the reme- 
dies the patient should take a very light diet and have ^^the bowels moved 
occasionally by a saline ('athartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. Th^' 
ethereal extract, in 2-drachm doses, may be givort fasting, and followed in th< 
course of a couple, of hours by a brisk purgative, 'riiis usually succeeds in 
bringing away a large ])ortion. but not^alwavs the entire wornu 

A combination of the remeilies is sometimes very etfective. .\n infusion 
is made of jwmegranato root, half an ounce; pumpkin seeds, 1 ounce; pow- 
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(lorod (ipgol, a drachm ; and boiling water, 10 ounces. To afi emulsion ol tin- 
male fern (a drachm of ethereal extract), made with acacia powder, 'I miimiw 
of croton oil are added. The jmta^'ni sliould have had a low diet I he jinwious 
dfty and*liave takeufc'vdose of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at njne in the morning* 

The pomegranate root is a very eni(*ient* remedy, and may ,be given as 
an infusic^n of the bark, 3_onnces of which may be imicemted in 10 ouni'cs 
of* water an^ ijicn ^reduced to one half b}' evaporation. IMie entire (pian- 
tify Is 'then takei\ in divided dos»?s. Tt occasionally jiroduces colic, but is 
a very etfcclive remedy. The active principle of the root, pellet ierim*, is 
now much employed. It is given in (1os(‘s of (> to S or e\eu 10 grains, with 
a little tannin (grs. v) in sweetened water, and is follow'cd in an hour bv a 
pur^^ 

J’umpkin seetls are sometinu's v('rv (‘HiciiMit. M’hree or A ounces should 
be carefully bruised and then macerated for iwi‘lve or fourteen hours, and 
the entire (quantity taken an^rfollowM in an hour b\ a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may In* 
mentioned. 

Unless the head is brought away, ilie parasite continues to grow, and 
within a few montbs the s(‘gnienls again appear. Soiiu' instances are 
extraordinarily obstinate. Doubtless almost (‘vm’ytliiug dt‘pi*nds upon the 
exposure of the worm. ^Jlie lu‘ad and neek may b(‘ thoroughly jiroieeted 
l)eneath the valvul* eonniventes. in w'hieh case the renu^lies may not act. 
Ow ing to its armature 'rivtim solium is more dillieult U) exjiel. Tt is probable 
ihafr no degree of jieristalsis could dislodge the head, and unl(‘ss tin* worm Ts 
killed it does not let go its extraordinarily linn hold on tlu‘ inneous mem- 
brane. If bot water be jmt in the conimo(il* tlu^ worm is less likely to eon- 
Iraet and be broken, a practice recommended by Celsus. 


n. SOMATIC T.SSNIASIS. 

AVliereas aflnlt ta*tiia may give rise to little or no disturbance, and ran*ly, 
if ever, prove directly fatal, the alTeclions caused by tbc larvfp\)r inuiialiirc 
lorms in the solid organs arc serious and ini})()rtarit. ^riiere are tw^o <'liicr 
<cstodc larva* knoxvn to frecpient man: (a) the (Ujslirvrrus trlfuh)sa\ tbc bM\:i 
el TfPnia solium, and (h) the Echluororrus, the larva of 'I'muia prhiuof (in iis. 
kbo Cysticcrms lamia’ sayinala’ has b(‘en found ordy two or tbr(‘e 
■u man. j 

Gysticercus Gellulosse. — When man accidon,tally takes into bis stomaib 
die ripe ova of Tiimia solium he is liable to become tin* intermediate bosi, 
part usually plpyed for ibis tape-worm liy the ])ig. ^I’lris accident may 
'•C'cnr in an individual the subject of Tamia solium^ in wbicb case tin* mature 
I'l’oglottidos either themselves xvander into the stomach or, w hat is moie likely, 
are forced into the organ ir; attacks of prolonged vomiting. Of coiiix* the 
iccidcntal ingestion from the outside of a few ova is (piite jiossilde, and the 
* lability of infection should always be borne in mind in handling *tlie seg- 
'^lents of tlie worn#. 

The symptoms depend entirely upon the number of* ova ingested find 
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tlu'Jocalities reached. In iho hoj; the t-v.-iticeivi pi"’'""' 
liirbaiioe. The nuisdos, the connective tissue, and the l.ram mii> swarm 
ing with the measles, as they are called, ami yet the n.itnlnm ,s man.U.m.l 
and the animal does not appear to Ik- seriously .neo.a«odtH . ,1.. the in- 
vasion period, if large niwnbers of the panyiiles aie a '(ii, urc is, in a 
probability, constitutional distuAianoe; eertainh tlu' is sc< n in ic ca , i j 
f(H3 with the ripe «ogiiients 9 {tU'(rmn»s(niii}al(L . 

Tn man a few cystieerci lo-lged beneath the skin or jii the jnuscles giv,-^ 
no trouble, and in time the larva- die inch become caleilu-iV 1 hey are oeea 
sionally found in diRseotion Rubjects or in post inortcMns as ovounvlnte bodn- 
in the muscles or subcutaneous tissue* lii Aincricji^tlicv are \er\ rare. } 
saw but one instance in inv post-niortciii oxporiomv. Depending on 
ber and the locality specia'lly afTeetcd. ihv symptoms iiiayj)# grouiM'd iyi<rg(*n- 
eral, cerebro-spinal, and ocular. In !»>.» ca^e^ (ompiled b\ Stile*', t ic pijra- 
site^n.ll'r was found in the brain, in^ 3^ in tli.‘ niUM-le<. in !) in the heart, 
in 3 in the lungs, subcutaneously in e,*in the in >?. 

1. General.— As a rule the iinaMon ot‘ the lar\a‘ in man. unle-^s in ver> 
large numbers, does not caux' verv tleliitite >\mptem!'. It nira>ioHallN hap- 
pens, however, that a striking piclui’e i" ]n*o(lui t‘tl, A jiatient was adinittei! 
'to my wards very still’ and liclplc'"-, >0 much ."O that he lunl to hi* as^iisti*'! 
upstairs and into bod. lie eomplaiin‘d nt numbm'-** and tingling in tli* 
extremities and general wcakne"^. ^o that at lir-t he was thought to havi* a 
peripheral neuritis. At the (‘xamination, liowcser, a niimlMM* el painful I'libcu 
taneous nodules were discovered, wliirh pro\«*d i>n (‘xci^inn to Im* the cy^ticen i. 
Altogether To could la* felt sub(‘Utanei»UNl\, and I mm tlu' sorime.*"* ami .‘'Tilf- 
ness they probably existed in largo number-' in the muxdes^ 'rh»*r»‘ wen* norit* 
in his eyes, and he had no brain 

2. ^ Cerlbro-spinaIi. — hoinarkalile ."Muptom- nia\ result from the |iresi*n(< 
of the cystieerci in the jirain and cm-d. In the "ib^nt rei^mn they may h*- 
abundant without producing any ^\mpt«mi'-. I lia\«‘ in my pn-^i'H-ion iln- 
brain of a pig containing >cores of ** na’a'li’-.” \oi tin* animal in tly* few 
moments in w'hiob T *'a\v it ju>t prior to death dul not jircscnt anws\mjitom' 
to attract attention. In tlie vcnlrnh-v of the lira in the cy.Hiirf'rei may attain 
a considerable size, owing to the fact that in ngion-K m which they an* unn - 
strained in their growth, as in the peiitomenm. tlie hhnhbT-like body grow^ 
freely. When in the fourtli ventricle, remarkablr irritative .'•\mptoms mav hf 
produced. In IHHl I saw' w’ith Fricdl.indcr in Ib rlin a ca-i* from Hie--^'- 
wards in wdiich during life there Iiad hem sM,iptom. gf diaU'les and ammi 
aluiis nervous symptoms. Po^t mortom, the cx-^t i.-nviis wa> found hemath 
the valve of Vicussens, pri'ssiyg upon the floor of tin* fourth ventricle. 

3. Ocular.— S ince von Gracfe dcnionslralcd the proeme of the cx-'li.n- 
cus in the vitrcchis humor many cax*. have Imm-u pbi. eil ontrecord, as’ it i- 
condition easily recognized. 

Except in the eye, the diagnosis can rarely be made; wlieji tlie cvstitMM’.i 

I'mt wh.-ii nuiiK-rm; 

i" 

..f “rv rr'-',""- 

^ <iog. I In', i.s a tniv oes((Mlo not more tlum I 
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or 5 iiwii. ill consisting of only Uiroo or four softinonts, of wIi'k Ii 

ilifi tcrniinjil oik* niono is mature, ami liaS a Icngtli of about 2 mn?. and a 
brcadtli* of (>.() mm. The Lead, is biiiall and provided with four sucking 
cRaks a/ld m with ajloubic row of booklets. This is an exceedingly 

rare parasfte in the dog. (k)blK)ld statc*s that lie has never met with a natural 
siwcimen in England.' Tjeidy had not one in»liis large collection.^ I have not 
biet with an inslancc in America; (hn;tice, o[ ^J'ashingtou, found it once in 
'an Amerieai| d^og. The worms are so small that they may be readily over- 
looked, sin?e th(‘y^form small whilii, thread-like bodies closely adherent among 
the villi of fhe small intestines. Th(‘ ripe segment contains about 5,000 eggs, 
which attain ^lu‘ir di‘Vid|>pment in the ^olid organs of various animals, particu- 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
a common jnt<‘rme(Rate lioj-i, owing to the accidental ingestion of 

ihe^ova* 

Dmvkloi’M KNT. — 'I dle little si.\-hwked (‘inbryo. fr(*ed from tlie egg-^he?l by 
digestion, burrows through t^c* intestifial wall and r(‘aches the peritoneal (‘av- 
ity or the muscles: it niav entcT the portal ve-M*ls and be carried to the liv(T. 

It may enter the systemic vessel>, and. })a‘'sing tin* ])ulmonary capillaries, as it 
is protoplasmic and ehi'-tic, may n^ach the brain or otluT jiarts^ Once having 
n'ached its destination, it undergoe> the following changes: The booklets* 
di>a|)j)ear and the little embrvo is gradually convert(‘d into a small cyst which 
])r(‘sents two distinct lavers — an external, laminated, cuticular membrane or 
ca])sule, and an internal, granular, ]>arenchMnatous layer, the endoevst. The 
little cyst or vesich' t(»iitains a clear fluid. There is more or less reaction in 
the^iKMghboring lisstn-s, and the c}st in time has a fibrous iiivestment. Whftn 
tins primary cyst or nc'^icIc has attained a certain size, buds develop from 
the parenehymatou?; la\er. which are gradually converted into cysts. ])resont- 
ing a structure iileniical with that of the original cyst, namely, an elastic 
chit i nous membrane lined with a granular ])arenchvmatous layer. ddieJe s^^o- 
oiidarv or daughter c,\sV are at first connected witfi tlu* lining membrane of 
the primary c\sl, Iml are M>on set free. In this way the parent cyst as it 
gr<»ws mav contain a <lo/cn or mori' daughter cysts. Inside these daughter 
cysts a similar j)ro( c>^ may occur, and from buds in the walls granddaughter 
cysts are d«*veloped. From the granular layer of the parent and daughter 
cysts buds arisi* which develop into bnanl capsules. From the lining niem- 
liranc the little outgrowths arise and gradually develop into bddies known as 
scolic(*s^ which represent in reality the head of the Tania echinocon and 
pn^sent four sucking disks and a circle of booklets. Each scolex is capable 
>^11011 transferred to tlu* intestines of a tiog of tieveloping into an adult tape- 
^ 'vorin. 4’lu* dilfi'reiice In'tween the ovum of^an ordinary tape-worm, such 
as Ttrnia solium mi] Ta'uia fchiuococcus is in this way very striking. In 
dh(* former case tjie ovum develojis into a single larva — (^jisiu'crcus ccIJiilosa^ 
-“Whereas the egg of Tamia vrlnnoroccus develops into a cyst which i> capa- 
•»ie of inulti|dving enormously and from the lining membrane of which 
millions of larval tape-wornvs develop. Ordinarily in man tin* dt*vclopment of 
die oclMnocoeeus tak(*s ]dace as above mentioned and by an endogenous form 
■a which the secondary and tertiarv evsts are contained ^Vithin the primary, 
f>ut in animals the formation may in* dilTerent.^as the buds from the primary 
twst penetrate lietween th(‘ layers and develop Eternally, •forming the exiige- 
4 
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nous variety. -.A tliird i*onn is Uie imiitiiotMilar frlMiMUMHi-us, in wli'ifli rorin 
the primary eysl Iniils iloveloi) wliieii aiv mil nil' enmplelely amitare sm* 
roundeil by lliiek capsules oL' a coiniet*li\T' tis>iu‘, which join lo^^cjher a^nl 
ultinialoly form a hard mass ri‘prcM‘nlc<I Iin. strands ft i-onn(4cli\e tissue 
enclosing alveolar sjiacos ahoiiMhe si/c ol fcas or a Jitlh‘ largei. In Ihesf 
spaces arc^found the rmnnauts of the ecliinococmis cyst, occasionally tin 
seolices or hookh'Ts, fmt thi^y ?iro olten sterile. 

The fluid is limpid, non-alhuininoiis ; .^})ecitic gra\ ity •l.(H)f) t^^.l.OOD, ociu,, 
sionally higher. It may contain sugar and siuiinic acid, •and ivltei repeatcel 
tapping of the eyst, alhumin. When .not deg(‘ncrati‘d, the hyi^atid heads ni 
the characteristic liookh'ts are found in tin* (•(mlcnt< ol the cy^'t. 

Changes in the CSst.— It is not known eh'liniUdy how long the m>im) 
coccus rtmiains alive, probably main \(‘ars, |Hw>ihly as^ong as twenty year' 
Tlve most common change is (icath and th(‘grailual iiispi^sation ol tiu* confenU 
and conversion of the cyst into a nia"" ^*ontain;ng putt\-likt‘ nr gi’annlar mate 
rial which may be^mrtially calciti(‘d. licinnan?." oi iht* chitinoiis c\st wall nr 
hooklets may he found. Thest‘ oh'»olel^* h\datid cv^'ls ari‘ not ini rc(jucnll\ 
found in the liver. .V more MM’iim- terminal inn is rupture, wliidi may lake 
place into a serous sat, or pcrioration ma\ taki* place c\t<*rnally, when tin* 
cysts are discharged, as into tin* hromhi or alinicntar\ canal or iirinan 
passages. More unfavoralde are tin* imtanc«*s in which rupture occurs iiiln 
the hile-passag(‘s or into ihc inferior cava. h*een\cr\ may follow the ruptun 
^and discharge of tlu‘ hydatids externally. Sudden death ha^ been known in 
follow' the rupture. A third and V(‘r\ .-eriniis mode of t«‘rininat mn is sn|»pura- 
tion, w’hich may occur "pontaneously or follow’ rnptnrt‘ and is foiiml nm-i 
frequently in the liver. ^ * 

(lEooim‘iiu’.\L DisTKiin Tio\ oi- tin: Ki iiivococcrs. — The disease pn- 
vails' most extensively in those countries in whnh man i- hi'eiight into clo-i 
contact with the dog, iialticularlv when, as in .\n'*traH.i. the dt»gs nre used fer 
hording shtej), the animal in w hich the laiwal form of 7\///w rt hinnvin i u< i' 
most often found. In Iceland the ca^es are \er\ nnmerons. In 1‘hirdpe tln' 
disease is not uniomnion. in Creat llriiain and in North ATncrica it 
rare, and a inajority of the ca>es arc in torci;:ncr-. Statistics of the prc\,i- 
lencc of the disca-e in America ha\e hnui puhliduMi by Oder (188*3), Som- 
mer (1805- fKj), and by Lyon ( I0(i*3 ), who lia> c olleclf'd *311 i a-c‘i. Ofthe-c, 


i;3G cases were in foreigners; in 0*3 the nati<m,ility wa- imt slated; w'ei*‘ 
fiOgroes ; 53 ( anadians, and onlv 1 a nati\c .\iiuM-ican. l''iftv-si\ cases o( - 
curred in Manitoba, in which jiroxince there is a large setlleimpit (if Icidandcr'-, 
who have brought the di<eas(‘ with them. t)nl\ t)ne iii'^tanct* is know'ii in a 


Canadian-horn offspring of an Lelandic emigrant. € 

Di.siuinrrnkv in tiik-Lodv. — O f case> compris<*d in the statistii' 

of Davaiiu!, JVick.T, Fiiiscn, and N>i>-.T, liio |mr!i>ilr .-Mir-V'd in (lie liver m 
820; in tho Inn;? or pk-nra in i:i7: in llic alidorninal or;;atw. including Hm 
kidneys, bladder, and "(•nitidi!i. in 031: in Ihr nmon- svstrm in 122: in ib- 
circulatory system in 42; in other organs 17!).* Of the 211 eases in T-von'’ 
aeries IP this country tlie Ii\y was the s,,,t in 177. and the oineiitnin. i>' i ' 
onM cavi y, ,ind mesentery in 2(5. Inti eases evsts were imssi'd per rejdm"- 
ureL^r'' '•’(t)eetoraUKl,'and in 2 eases jiassed per 
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Synlptoms. — 1. IIydatjds of tuf Liykj^ — Small cysts may cause no dis- 
turbance^ large and growing cy^ts produc(3 signs of tumor of the liver with 
gieat increase in the size of the oTgan. Naturally the physical signs depend 
much upon* the sifliation of the growtli. Near the anterior surface in the 
ipigastric region the tumor may'form a distinct prominence and have a tense, 
Hrm feeling, sometimes with tlucluation. A not infrequent sit&ation is to 
the left of*the susj)ensory ligament, llie'*resultiflg'tumor*pir<liing up the heart 
• and causing airextc'Hsive area of d^ulnes> in the lower sternal and left liypo- 
(liondriae rogions* In the right lohe, if the tumor is on the posterior sur- 
face, the enlargemofit of tiie organ i^ rhielly upward into the pleura and the 
vertical area of duliu'ss in th(‘ pO'*t(Tior axillary line is increased. Super- 
iicrtrt^cysts may ghe what isiknown as the h\datid fremitus. If the tumorj 
]S ])al])ifted lightly wfth the tingei*'- of the left hand and percussed at the same 
time with tho>e of the right, there felt a vibration or trembling raovementf 
which ])orsi^ts for a e(M-tain time. It ij; not alwavs pre>ent, and it is dRubtful 
whether it is peculiar to tin* hydatid tumors or i> due, as Bviitm.on held, to the 
(ollision of the danght(*r cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometime.'i actual pain. The 
geimral condition of the patient is at lir^t good and the nutrition little, if at 
all, interfer<‘d with, Vnle^!- >ome of the a(ci<li‘nts already referred to occur, 
tlu‘ symptoms indeed may lu* trilling and due only to the pressure or weight of 
ihe tumor. 

Historically, one of the nio>t intere>tmg ca^es is that of the first Lord 
Shaftesbury (Aehilopcl). nnIio had a tumor below the co>tal border for iiiaijy 
\i‘ars. It i-up|)uratcd and wa^ opcm*d h\ the philosopluT ilohn TjOcke, his 
jtliNsieian, who dcMrihc- with great detail tlu^ exapi* of the hladder-like bodies. 
Among the Shaft^^hiirv papcr> in the lh*(ord Ollue are >everal other eases eol- 
lcct<‘d by Loeke; the di.x ax’ nia\ have been more eominon in England a* that 
period. * • 

Suppuration of tla’ ( \'t change^ the clinieal pieture into oiie»of pyjemia. 
There'* are ‘ rigors, sNyt al.". niori* or le^ii jauiuliee. and rapid loss of weight. 
Perforation may occur into the >loniach, colon, pleura, lu’onchi. or exter- 
nally, and in .s«)nie in>tanccs retoxerv ha> lakiMi j)lace. IVrloratioif has occurred 
into ihe iKiricardiiini and inferior \ena ea\.i: in the lattiT ea>e tlie daughter 
cN.'-ts havt* been fonml in the heart, plugging tlu* tricuspid orifue and the 
piilmonarv arl«'rv. Perforation of tin* hile-]>a»ages cau^t*." intense jaundice, 
and may lead to sn|ipnr.’ti\e cholangitis. * 

.\n interotipg suiiptoni connected with the rnptiire of hydatid cx>ls is the 
"tcurrence of nrti<ana. whuli may aNo follow' a'-piraiion of the cysts. 
Prieger has .x'parr^liMl a highh toxic material from the Huid, and to it the 
.>\niptoms of poisoning may 1 h‘ • 

of nnMh‘rat»’ >ize may i'\i>i without producing Minp- 
'“nis. Large inuilijde I'chinotocci may caux' great enlargement xxith irregu- 
larity of the outline, and ‘'tich a comlition pei>i<ting for any time with rcten- 
tnui of. ihe healili aud strength ^llggests hv^latid disease. .\n im'gultH ,,p*iiii 
liss enlurgeineiit. partiiularlx in the left hdH'. or the pn'x’iici' I'l.a urge, 
''‘moolh^ fluctuating tunior of the epiga^'trii region i'J aNo \(m\ i'Uggestive, 
^i-'nl in this situation, when aece‘*>ihle \o palpation, it gi\x‘s a >enxition e a 
^aiooth elastic growth and |m>>ihly alx) Ihe hulatid tremor, \\hcn siippu- 
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ration occurs the clinical picturcfis really that of abscess, and only iRe cxisi- 
ence of previous enlargement of the liver with good health would potlit to ilu* 
fact that the suppumtion was associated with hydatids. ^Syphilis may pw) 
d^ee irregular enlargement without much disturbance in the health, some 
times also a very definite tumoij* in the epigastric region, bpt this is usual 1\ 
:&rni iiml not flujtuating. The clinical features may simulate cancer veA 
closely. In a case wfiich I reported the liver was greatly enlarged aiid theiN 
were many nodular tumors in the abdonn;n. The post ifiortem siiowed enor 
mous suppurating hydatid cysts in the left lobe of tin* liver which hail 
perforated the stomach in two places* and also the duodimunt? The omen- 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, llii- 
clinical course of the disease would sulfice to s(*parate it (pearly from c r 
Pilatation of the gall-bladder and hydronephrosis have both been tiiislaken 
foi»hydat*id disease. In the foimer tiie mobility of the tumor, its shape, ami 
the mucoid character of the conteiils •Jufllce the diagno.sis. In some in- 
stances of hydronephrosis only the exjdoratory ])unclure coultl dislingui>li 
between the conditioim. ^lore freipieiU is the niistaKe of confounding a 
hydatid cyst of tlie right lobe pimhiug u]) the pleura with phairal elTusioTi of 
^ the right side. The heart may be dHlocati‘<l. the liver deprosed, and dulm‘--. 
feeble breathing, and (limini>h(‘(l fremitus are present in both condition- 


Frerichs lays stress upon the difFi'rent character of the line of diilne.ss; in tin- 
echinococcus cyst the miptr limit prc'sents a curvc'd line, the maximum of 
which is usually in the scapular region. Suppurative^ plcun>y may be caiixd 
by the perforation of the cyst. If adhcvsiom; iv-ult. thc‘ j)crforati<»n take^ 
place into the lung, and fragment> of th<‘ cvMs or small daughter c'vsts mii\ 
be coughed up. For diagnostic* pur]a»es the (*\ploratot\ puimtun^ shouM 
be used. As statcnl, the lluid is imiially pertVrtly c lc‘ar or sUgluiy opalcM-c ni. 
the ^'action is neutral, and the specific- gravity varicN from UM>o to 


It is non-albuminous, hftt contains chlorid(‘s and soiTletitm's irac-cs of sugar 
IluoJiicl^ nftiy be found either in the ch‘ar fluid or in the’ .suppuraliii"’ c-n-'I.- 
Thcy are sometimes ahsenl. ho\\c‘\er, a- the cy-t mav he slerih\ ^ 

2. EciiixocorcT-.s ok tjik Hi:si»ii;atokv Sv>ti:m. — O f SO!t case's of kingli- 
hydatid cyst»eollected h\ Thoniak in Australia, the* lung was aireeti’d in FO 
cases. Of 241 American eases, in IG the ph-ura nr lung was nfTcx-ted. ^J'he 
lar\ie may d#\eiop priinanly in the plc*ura and attain a large size. 'I'hr 
2’mptoms are at first tlio.s* of compression of the lung and disIcH-ation of th.' 
Ifeart. The jdiysical signs are those of fluid in the ph-nra. The line of dul- 
ncss may be ejuite irregular. As in the ecbincMcn ciis of the* l^ver, the ^^meral 
condition of the jiatient may be excellent in spite of the existeneo of extcmsiv. 

iscasc. eiirisy is rarely excited. The c-ysts may become, inflamed ami 
perforate the cli^^st wall. Cary and Lyon lune analyzed 40 easels of primarv. 

iinococcus c}st of the jjlcmra ; death n-siilts in a majority of the cases from 
the toxaemia following the rupture and the* nl.sorjition of the fluid or from 
tlie sepsis following suppuration. 

Echinocfxci o,c..r .nor.. fmi.M.nlly i„ ,i,, j,, „ 

11 ■ ’ *'*’*'**^ ''’'llifiiit ('fiiisin;' serious symptoms. I ' 

Sir growth tliey eoinj.ress llio In,,;, j,,,,! or later lea.l’ to iiifliiiiunl 

on* f'-'-'nutiou of envities wliiel, eonne, ' 

nil the hronelii. I- rafemieiils of iiieinhrane or .small ,.vsU ,„„v lu. 
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Tljrmo^iliago is not infrequent. Perfonitiori into the pleufa witli einpyenia 
is I'oinrnon. A niajorit}^ of tlie cases are re^anlcd during life as either j)lil In- 
sis or gangrene, and it is only tl^p (hdection of tlie character istie membranes 
of the booklets whi* h leads to the diagnosis. Of a series ot' 2i cases, 17 recov- 
ered; 5 of Ihe cases suppurated J(0. 11. Fleming, Victoria, personal coniinuni- 
eation). * ^ 

;i. EcyiNOCOCcrs of tite KinxEYSi. — In Jh^ colle^tedt statistics ref(*rred 
to above, the^e^iito-urinary s>'st(*m conus second as the seat of liydatid disease, 
’though here the ^Ifi'ction is rare in comj)arihon with that of the li\er. Of 
the 2A1 American cases, there were 17 in \\lii<'h the kidneys or bladder wen* 
involved. Tfie kidney may be converged into an enormous cyst reM*mljling a 
hydronephrosis. 

diagnosis ts.oidy possible by»]aincluro and examination of tlie fluid. 
The cyst may perforate into tlu* j.eKis of the kidney, and ])ortions of the 
iiieiiibrane or c\>t> may Ih* di-ehaiged wilh the urine, sometimes pr^duC'ing 
renal colic. I ha\e rej)ortec^ ft can* hi winch for many months the patient 
j^a.^sed at intervals uumhers of small evsts with the urine. The general health 
was little if at a^ di>luibetl, e\i(‘]>t b\ the attacks of colic during the passage 
(d' the jiarasites. 

4. Kciiinoi o( ( i > or the Nr.Hvors System. — The common cystic diseasei 
of the choroidal plexuM'.s has been mii-taken for hydatids. Davies ^J’houia'i, of 
Australia, has tabidaled 1)7 ca^es, including some of the ('ysUi err trllu- 
lit^(r. According to hi> statistics, the cvsl is more common on the right than 
on the left side, and is most frequent in the cerebniui. 

'The symjitoms, very indetinite, as a rule, are those of tumor. Persist eht 
headache, coiivuDioiis, either limited or general, and gradually dcvelojiiiig 
blindness have hcen jironiinent features in* many cases. 

Multilocnlar Echinococcus. — This form merits a brief separate descrii)- 
tion, as it dilfers so Remarkably from the u^ual^type. It lur^ lu‘i‘n met 
with onlv in Jhivaria, \Vurt(‘niberg, the adjacent districts of Switzerland, and 
iii thf Tyrol. Possetl has reported Id cases from von Pokitansky's clinic at 
Innsbruck. In the rnilc'd States six casc'^ have been dc‘scribed, chiellv in (ler- 
iiums. Delafield and Pruddeifs patient had lived there five years, and for a 
year before his death had bec'u jaundicc-d. .\ lluctuating tumor was found 
in the right Hank, apparently connected with the liver. This was ojumed. and 
di-ath followed fiom lucmorrhagc*. In Oerted's case the patient liad lived there 
ten years, lie* wa" deeply jaundiccMl, and had a tumor mass at the right lan- 
der of the* liver, which was enlarged. Bacon reseeded a cyst frevm the lelt lotie 
"f the liver. Mdie primary tumor jiresents irregularly foniu'd cavities sejia- 
lated from c*ac*h other by strands of conuc'clvvc* tissue, and lined with the 
cc hincKCK’cus •nieiuorane. 4'he i*avitic*s are lillc'd with a gidatinous material, so 
* that the tumor has very much the ajqu'a ranee of an alvc'olftr colloid cancer. 
It is (juite jiossiblc* that a spe*!*!!]! form of ta*nia ivhinoc(X*cus represents the 
adult ty|)e of Uiis )>c'culiar parasite. This form is almost exclusively eonfinc'd 
to the liver, and the svm|>Aonis roscnublo more those* oi tumor or ciirho>is. 
The liter is, ns a rule, enlarged and smooth, not irrc'giilar as in ]ncsence oi 
Jlie ordinary (*eliincHCKcus. .laundme is a common svnijitom. dlie*splcen is 
U'xunlly enlarged, there is progrc'ssive emaedation, and toward the close hteni- 
^rrhages are common. 
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Treatment of Echinococcus ^isease. — ^lediL'ijios aiv of no avaiW 
inorteni reports show (hat in a cniisiderahh' niimlxn- ol cases (h(‘^^|iarasi|. 
dies and the cyst becomes liarniless. ()pewi(i\e iiiea>nies should he^n‘sorl^(,' 
to when the cyst is lar^e or troublcsonie. d’In* .siFupIe as^iratioiiaol the con- 
tents has been successful rii a large niiinber^>i' caMS, and as i( is not in an\ 
way dangereiis, it may be tried ‘before (be niori‘ radu'al procedure ol incision 
and evacuation of*the«L\ysts. • ►Siippnr{fti(»n lias ot cM>iofially lojiowed (he pinic 
ture. Tiijfetdioiis into the sac should nol he pracli>ed. Willi fiiotl^M’ii methods 
surgeons now open and evacuate the ecliitiococ(Mis cV'.ls un'tli giyal holdnc.s^, 
and the Australian records, whi('li are the mo^l numerous and^imporlanl on 
tliis subject, show tliat recovc'rv is lli(‘ riilt‘ in a large proportion of (lu* can's 
Suppurative C3’sts in tlie liver should be treatj'd a< abscess. Naliirallj^,tlie 
outlook Is less favoralile. The practical*! real mi'iil of li\4afid disease has Ihi'm 
greatly advanced by Australian surgeons, 'riic works of the Austrirlian 
physicians James Ciraham and Thoinas ma\’ be consulted for interesiim' 
details in diagnosis and treatment. ^ 


E. DISEASES CATTSHD BY NEMATODES. 

I. ASCAEIASIS. 

Awms Iimbricoides, tlio ino>t (oinition huiiiiin is foun<] cliieflv 

m children. ll,o fe,n,,l.- i- frou, t to 1- i„ ,h,. ,„«|e froti, 

4 to 8 inches. Jn lonii it is I. ,it Is.ih with n Vel- 

rri i••«ul•.Jon,nludinul hnnd- 

can be sMii, and it i.s .striated tran-\er-,.|y. 'U^,. ov,,. somotinir- 

fonnain large nnniber.s in tlie ra.<r.-. are Miiall. I.noviii-li-red eolor, ellip ieal 
mm. in iwUh. h« life liistnry has I,,.,.,. detn.,nstrate,| in be “ direct ”-i c 

'T'-"' rX; „t 

roaches the larviiv, and lei^. ber-n bt < ' 'vorm 

into the trachea, to caii^FgartgronroMlVhiii' ' 'I’f '' 

Man tube.aud ap^ a? the ^vb . a S, "T"'; 

found in e.xtraordinary numbers in tbo biledi ’ ' have been 

Mist in the Dupuytren, the Wi.star-Ib.rnor ( I'b, ad.dr liiaf 

MuseumB. Chalmers (Ceylon) and Levs S s 

their importance in cauaing abaeoBB of tile livd^ TJ ■ 

markings, strangulations, on the round «onn as if tl e . i 

the bile-diicts !, The bowel may be bl(M-keil «.• i’ . • 

perforate* Even yie healtl/bowel wail ’may IxF' '' '"“y 
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Imndliiig specimens, is formed by tlie round worms. Teipef and others ni>;- 
jrcst tilt* nervouR symptomfl, Rometiiiics mseriibling those of meningitis, 
jije duetto lliiB j^oison. Chauffard, Mario, and Tauchon have gone still fur- 
ther, and Report remarkable eondition of fever, intestinal symptoms, foul 
breath, and intermittent diarrlip^a in connection with the presence of liim- 
^ricoides. They call it tyflio-lumbricosis. 'J'hc febrile conditicvi may con- 
iinue for a month or more. There may be eotfiriopbilia to»25 per cent to 30 
])er cent, apd in some cases a marked ansemia. The question of the toxins 
jiroduced byjnteskinal jmrasites is Mill an open one. 

A few jiapsitcH may (!ause no disturbance. In children there arc irrita- 
tive symptoms usually attributed 1o worms, such as resi lessness, irritability, 
jiiciyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Tregtment. — SaiUonin can be gi\ln, mixed with sugar, in doses* of from 
one* half to oikj grain for a child and two to three grains for an adult, fol- 
lowed by a calomel or a saline juirge*. The dose may be given for tiiree or 
four days. An unpleasant cinse<pience which sometimes follows the admin- 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularia (Thread-^orm; Pin-worm).— This common para- 
site fK*eiipies the reel inn and colon. The male measures about 4 mm. in 
length, the female ahoiit 10 mm. They jiroduee great irritation and itching, ‘ 
particularly at night, sMiiptoms which lieeome intensely aggravated by the 
nocturnal migration of the ])ara>ites. The oxyuris may tra\erse the intes- 
tinal wall, and has hc(‘n found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients becoine exlreinely restless and irritable, the sleep is oft?n 
disturbed, and theye may he less of ai)])etite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily det(*cted in the fa'ces. Infection probably takes^ place 
through the water, or {♦ossibly through salads, suchps lettuce and cresses. A 
person the subject of the worms parses ova in large numbers in tl^e fteces, dnd 
the possibility of rein feet ion must be scru])ulously guarded against. 

The trOalment is simple, tliough occasionally there an* instances in which 
all forms of niediealion are r(*si^t(‘d. .\ case is nientioncd of^a gentleman, 

aged forty, who ha<l siill'eied from childhood and had failed to obtain any 
hem*fit from ])rolong»*«l treatment by many helminthologists. ^Santonin may 
he used in small do'-es, and mihl purgati\es, ])arlicularly rhubarb. Large 
injections containing carbolic acid, vinegar, (piassia, aloes, or turpentine niyy 
he em|iloyc«l. In ihildrcn the use of cold injections of strong salt and water 
is usually ellicacious. 'J’h(*y should he re]u*ated for at least ten days. In 
giving the inji'cti^n care should In* taken to have the hips well ele\ate<l, so 
Jhat the thud can he retaiiu'd as long ns ]»ossible. For the intense itching 
and irritation af^night, vaseline may be freely used, or belladonna ointment. 
The cat ” ascaris and the “dog” asi*aris are occasional parasites in man. 

ri. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
^J’he disease is produced by tin* (‘inbryos, which ])as< froin the intc^stines and 
ret\ph the \oluntary jiiusclcs, where tiicy linally become encapsulated larx'a; — 
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muscle Irichiiuc. It is in the Jiiigittioii of the iMuhryos (possibly from fcuson. 
produced by them) that the group of syniptoms known as trichi rdasis j. 

produced. ^ 

The ovoid cysts wore described in human muscle by liedemairti in j 
and by Hilton in 1833 ; the* jwra^ito was ligurrtl and named by Richard Owen. 
Lcidy in 18 ft dcsc^dbed it in the pig. J'or a long tinu' tlie trichina was looked 
upon as a pa thologicaf curiosity ; but in 18(50 Zenker discovered in* a girl in 
the Dresden Hospital, who had symptoms oi typhoid fi*vi‘r! both flit* inteslinnl 
and muscle forms, and established their connection with a*serioiK and ofo-n 
fatal disease. • t 

Description of the Parasites. — (a) Adult or inte-tinal form. The fenmli- 
measures. from 3 to *4 mm.; the male, I. 4 ) mm., and Inis twp little projeiil-mns 
from the hinder end. • 

' f^)^he lan^ or muscle trichina is from O.b to 1 mm. in length ami 1n> 
coiled in an ovoid ca]).siile, which is at first- (ran-liicent, but sub.st-fjuenih 
opaque and infiltrated with lime salts. The worm jirescnts a pointed heail 
and a somewhat rounded tail. 

When flesh containing the tricliime is eaten h\ man or by any animal in 
which the development can take place, the capsules are digest<*(I and tlu‘ 
trichina} set free. They pass into the Miiall intestine, and about tJi(‘ third 
day attain their full growth and become .sc.xualh mature. Virchow's experi- 
ments have shown that on the sixth or M‘\cnth flav the emhrvos an' fullv 
devcIoiKKl. Tlie young ijroducod l.j cucli fomalu tnchiiiit lm\c bmi ustimii(r.'l 
alPso^cral hundred. Leuekart tliiiiKs that \arioiis broods are develoj)cd in 
succession, and that as iiiaiiv as a tlioii>and eiiibrvos may be nroiluccd bv a 
s^e worm. The time from tlie.ingeslion of tlie ilesli ( oiftaining (be niii.seli' 
triehina; to the development of the linsMl of embryos in the in(estine.s i.s from 
^ven to nine days. 'J’he female worm jienetrates tin- inte.s|i,ml wall and the 
embryos are probably doH^liargi.l directly into the lvm> spaeea (.\<kana.v 
thence into flie venous system, nml bv the bloo,| stream to the mii.eles wl.ll.’ 

motle of transmission in an e.xIiausiiM. moiiograpb, and he gives stroiis aririi- 
bients m favor of the transmission tliro.igh the blood stream. .\fter^a nre- 
■hmiaary migration in the intenimseiilar coiimrtive lis-..e ti. . V 

■i^'SrrTn >'r;!n t-wn 

afi ovoid cap;nle\.;:^"ru'ril,e 7 ,'*' 

worms may be seen within a sin-d ' !• o ^ or fo*.r. 
Iia.s been ostiinate<.l to take about siv w eel Vl i I'r’"'''’'"'' "f ""‘’«l««'«t' 0 " 

do not undergo farther el.a.Z u 

ultimately lime salts are deposited Vitll'in it ^ "''‘■''■‘'r, no'l 

imm wifhm four or fivo inonlh*; Jr, (h,. i’ ■ 
years. The ealciiicaition renders the 1‘ ,T 

mann and Hilton, these small otmene T i’ ' ’ *'r-'t.f<een hv Tiede- 

objects to demonstrators of nomi.^-iiui m. rr?'''* ^“'"'''"r 

1-ve within the musc-Ie.s for .on indefini . ! trichina, may 

and capable of developing as I ile as lu-i i *" ' * ' tound alive 

111* intranc,. l.i UiiJ i 

"minuci, <.iriii.d. ih. I,.. r, -rj 
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spccios of animals (Stilus). .\r(Mlical literature' almumls in rofer- 
eiK^^to its (ireMMice in fisli, earthwnnns* eU*., hut these parasites l>elong to 
oilier genma. l«-f4ucal .examine lions for the parasite it is well to rernemher 
^tjiat llie “cell hfl^cl} " of the anterior portion of the intestine is a diiignostic 
criterion ol the T. fspiraHs. ^l\|l(M•iln^‘ntally, guinea-pigs and rahhits are rearl- 
ily infected hy feeding lh(‘m with muscle Kmtaining the larvaj form. Dogs 
are infected with difTicult\ : (iit< mon‘*readil\;. ,E\perime]itally, animals some- 
times di(‘^of tjie djsj'ase if hirgi* numher" of the ])arasitis have hceii eahm. Tn 
the hog the Iriehjna*. like Hm* < \ > cn i. ( au^e few if any symptoms. An animal 
the muscles of which are ^warming with li\ing iricliime may he well nourislied 
and hcalthy-lnokmg. An ini|)nrtant*point also i^ tlu* fact that in the hog the 
capsule does not readily hetfjiiie ealcilied, to that the ])arasites are not visible 
as infill* hiiman«ii^iM'les. * * 

, Incidence. — ^hln i'. jnfeclwl hv eating th(‘ flesh of trichinous hogs. In 
(Icriiiany, where a thonuigh and sv>tmnatic micrnseo]Mc e\amihati*)n of all 
swine flesh is jiiaih*. the pn^^iortion oT trichinoii.'^ hogs is about 1 in 1,852. At 
the licrlin ahafloir. where the niieroM'opic exaniinalion is conducted by a 
staff <*f o\(‘r eigh(\ men ami \v<ini(tn. two portions are taken from the abdom- 
inal muscles, from Llie diaphragm, and fnuii the intercostal muscles, and one 
jiiece from the iiiuh I(‘s of the larynx and longue. A special compressor is 
UM*(1 t(j flatten the fragments <d‘ the mnsch*, and the examination is made 
with a iiiagnifviiig power (d* from to UK) diametiTs. Statistic's are not 
inailahle in Mngland. In .\iiieriea inspections have been made since 1802. 
The percentage of animaN foiiml inlected lia^ ranged frenn 1.04 to 1.05. 

Jn ISS.'h in coiijiim t ion with .V. W. (’lenient, I examined 1,000 lio^ at 
t]i(‘ Montreal abattoir, and found only 1 infected. 

Modes of Infection.— -4'lie danger of infeetion depend^ entirely u]>on 
tin* modi* of pn paratioii of tlu‘ fie?*!!. Thorough cooking, so that all parts 
of the meat reach ilu; l)oiling juunt, destroy.- the' p^ira.-ites; hut in large joints 
the c-eniral portion^ arc often imt raided to this temperature. The frequency 
of the disc'a.'ic in dillVreiil c-ountries depends largely upon the habits of the 
people in llic' ])re|iaratmn of ])ork. Jn North (Germany, where raw ham and 
Wnrsf arc' frc'clx eaten, tlu' grea(i'>t iiuiiiImt of instance's ha\o occurred. ’ In 
South (ic'rniany. I'raiuc, and Kngland caM's are rare. In tlu' United States? 
the' grcale-t nuniher of ])erMm> attac*ked have been Cc'rmans. Salting and 
smoking the flc^h are not always .-ullicicnt, and the Havre c'xperiments sliow'cd 
that animals are readily infecteil when led with portions of the picklcnj or 
the' .^niokc'd nu'af a^ ]>repare(l in .Vmc'riea. Harl Frai'iikel, however, state's 
that the e\p^riments on llii> point ha\e been negative, and that it is very 
doubt fid if any^easc's of irii hinia^is in (lc*nminv ha\e hcvn c'aiiM'd hv .\mer- 
ican pork, •(lennany has yet to show a single case of tricdiiniasis dm* to pork 
of nn(|ue.<tionc‘c4 .\mc'ric*an origin. 

Frequency of Infection. — II. IT Williams, of Ihitfalc^ made a thorough 
study of lh('. mnsch' from odo uiiselected auto])>ii's, and found 2T cases of 
tricliiniasis, 5.;] per cc'iit.* 41io .'iuhjects had all died of c'auM's other than 
trichmiasis. 4’his important study shows how wide-spread is the disease, 
and that in reality we fri'<]iienlly overlook the* sporadic torm. a mistake which 
is now less often made, owing to If. Ilrown's discovery of the associated 
oosino))hiliti. 

6 
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Hie often occurs in et^deniics, a lar^a^ niinilx'i' of person?;* being 

infected from a single source. Among llie l»esl knowji of Hiesi', one ot'/arred 
at Hederslebeii, in which there were oiiT persons alfecded, ainl anolher 
limcrslcboii, in A\hich there Averc ;:i50 persons ailaeki'd. Tin* exliyisivo out- 
breaks of lliis sort have bi^n, with few e\'ce[ 4 tions, in Morth (jcrnniny, and 
they are a e^nment on tlio inellicieney of tlie insp('('lion. 'Die statistics on. 
the subject in tlic Onit?ed Sttftel h\' Alfred ^raiin. i)y the late V. A.*raekard, 
of Philadelphia, and more exhaustively hy^(h W. Slil(‘s, who •states Unit up 
to 1893 there was a total of T09 cases; since tlien hi‘ says, letter, 1898, 
there have been 10 or 50 cases reportc]!. lie tliinks that 900 , would cover 
the total numbiT reported to that date. Ai'cording to Stal(‘s, New \ork 
heads the list with 129 cases; Illinois shows 119,; ^las^^aehusettsJ^^.115; Iowa, 
108. No doubt many cases escape delecrion, and ihe^islaSe is not vary un- 
comwion. .The sporadic cases are often o\(‘rlooK(Hl. l|y’em cases occurred* in 
my wartis within a few years. , . . 

Symptoms. — The ingestion r)f Iriehinous lle^fl i< n(>t^fe«^jjfcrily followed 
by the disease. AVhen a limited number aj*(‘ eaten only a fmv OTbryos jiass to 
the muscles and may cause no syinplonis. Well-charaelerizcd cast's present 
a gastro-intestinal period and a pi'riod of genm-al in lection. 

In the course of a few days after eating thi' infected meat there are signs 
‘6^ gastro-intestinal disturbaiUH' — pain in the abdomen, loss of appetite, vomit- 
sing, and sometimes ^arrlnea. Hie |)reliniinary sym|donis, however, are by 
no means constant, and in some of tin* largi* epidi'inics cases bavi' been ob- 
sejved in which they have been absent. In oUicr instances tbe gastro-intestinal 
features have been marked from the outset, and tbe attack has ri'sembled 
cholera nostras. ,Pain in dilfereiy: jiarts of tin' body, gi'iieral debility, and 
weakness have been noted in some of the cjiidemics. 

Tlie invasion symptoms occur between the seventh and the tenth day, 
'sometimes not until the md of' the se<‘orid Avi'ck. 'J'h^re is Xiaer, except in 
very mild cases, (hiills are not common. The tln'rmometer may register 
102° or 104°, and the fever is usually remittent or intermittent. The iiligra- 
tion of the parasites into the mnseles exeites a more or less inlensd myositis, 
which is charatterized hy pain on pressure and movement, and hv swelling and 
tension of the muscles, over which the skin may he (cdcmatons. 99ie lijiihs 
are placed in the positions in whicli the mnsch-s are in least lension. The 
involvement of the muscles of inastieation and of the larynx may cause (lilH- 
ci^lty in chewing and swallowing. In sevm-e cases IIk; involvi'inent of the dia- 
phragm and intercostal muscles may lead to intcniM* d^yspiima, wliich sometimes 
proves fatal. (Kdema, a feature of great importamr, may he early in the face, 
particularly about the eyes. lAter it oeeurs in the extremitis vvlmn the swell- 
ing and ^ilTncss pf the jnuscles are at their heighl.- Profuse sweats, ■’tingling 
ind itching of the skin, and in some instances urticaria, havi'^ls'im described. 

^ marked leu(*oeytosis, which may reach above 30,090, is ])roscnt. 
\ special feature is the extraordinary increase in tin' number of CQsiiiophilic 
;ells, which may comprise more than 50 per cent o*'f all the leiK.-ocytes. /fherc 
vere in fyur years, in the Johns Hopkins Hospital, 7 cases in wliich this eosin- 
>philia wa»s most pronounced. In 4 of them the diagnosis was actually sug-*' 
;estftd by the great^inereasc in the eosinophiles ; in 1 ease they reached 6^ 
)er cent of the total number of leucocytes. 
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JiMifkioii is much disiujcb^ and lIie^^pAtieiii, bficomcs £iuuci- 
^ifidTaiW often jumuics particularly in tlio protracU'd eases. The patellar 
tlmdon •retlex may^ be absent. '* TJie .patients axe. usually conscious, except ,in 
cases of very intense infcctioDj in which the delirium, dry tongue, and tremor 
t,dvc a picture suggesting typhoid fever. Jn ^addition to the dyspnoea present 
rin the severer infections, there may he bromihitis, and in the fatal cases pneu- 
monia or pleurisy. In some opidemres pol y n r ib fias been a 'common symptom. 
Albuminupia is frequent. 

The intenyty'and duration of the symptoms d(‘pend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo monlh^ before the patient recovers the muscular 
strcngfli. One ca^^inithe Ilederslebcn epidemic was weak eight years after 
the* attack. * " 

Of 72 fat^cas^gjfc the Ilederslebcn epidemic, tlic greatest mortality oc- 
curred in the||IVlfiLand liffli and sixth weeks; namely, 52 cases. Two died 
in the second “week witli severe choleraic symptoms. 

The mortality has ranged in dilFerent outbreaks from 1 or 2 per cent to 
30 per cent. In the Tledersleberi (‘])idcmic 101 persons died. Among 456 
cases report(‘d in the Fnited States thi*re were 122 deaths. 


The anatomical changes are chi(‘fly in the voluntary muscles. The tri- 
china} enter the primitive mus<.*le biindles, which undergo granular degenera- 
tion with marki^l nuclear ])r()liforation. I'hero is a local niynsitis, and 
gradually about the ])ara.''ite a ev'^t wall is formed. These changes, as wpll 
as the romarkal)lo alterations in the blood, have been described in full by 
'riiomas It. Brown. C\)hnhcim has dcMT^bed a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or lifth week or later, the adult trichime arc still found in the 
intestines. ’ * • 


The prognosis deiiends much u])on the quantity of infected meat which has 
been (*aten and the numb(’r of trichina} which mature in the intestines. In 
children Ihe outlook is more favorable. Early diarrhma and moderately 
int(‘ns(} gastro-intestinal sMiijitoms are, as a rule, more favorable than con- 
stipation. 

Diagnosis. — The disc'a^e should always be suspected when a large birth- 
day pai’ty or Frsl among (Jermans is followed by cases of apparent typhoid 
fever. The parasites may he found in the remnants of the ham or sausages 
used on the oevasioii. 3'he worms may ])e discovered in the stools. The stools 
^^hould he spread on a glass jdate or black background and examined with a 
low-])nwer '^^'ficn tlie trichijui* arc scon as small, glisteuing, silvery threads. 
In doubtful ease^ the diagnosis may be made by the removaj of a small frag- 
ment of miisele. A special harjKion has boon dovisal for this pur])osc, by 
means of which a small ])ortion of the l)iceps or of the pectoral inusclc may 
ho readily removed. T'ndcj cocaine aiia?sthosia an incision may he made and 
a smaH fragment removed. 43ic disease may Ik* mistaken for acute rheuma- 
tism, particularly as the pains are so sexere on moveimmt, hut tbore is no 
special swelling of tlu' joints. The great increase in the eosinophiles in the 
i>lood is, as mentioned above, a most suggestive point* in diagnosis. .The 
tenderiu'ss is in the muscles both on pressure and on movement. The intensity 
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of till’ "ilstro-iiitcfiliiifil ; (|()iili|l<‘'S divcrihi’il !is*rv/)lii)iii 

choJeni. 3faiij of the fonnei. -I- r,.vi-r. the sweati. tlV 

fever, wliieli the severei soiiiewimt resemble, 

doliriulii. dr.V tonguo, niid ■ / mif narlitMiUrlv 

Tho ,«in. in thn '"ili J:* ' J' 

about the c*v^. and sliortnoss ol bioatln an na i 

points. • . 1 I- L 1 ,. I-.., .VIM liow >\Mia* Oocoiift* <liM‘aH'i! 

Prouliylaxis* — Tt is uot doliiiitol} *'^^4 ■ i* i i i i 

It has been tbmiglit that tbe.v =*1'’ 'infiriw' !.v eal in’e 

be grain-Jed. and not. as i> so eonnnon. iillowe.l to eat "'I*'!- 

factory projibyla.xis is tlie eojujilote cooking ot pork and sausa .>. an I t { 

custom ill- England,' Frame, Soulli tiennany. and the 1 iiited htatis. immu- 

nity is^ivgolv duo. , . . 

Treatment.— If it lia«^ l)oon diM-oMMvd ^Mthm h\oidy-loiir or Ihirty-Mx 

hours that a large miiuber of persons liavt* raion inf.rKMl meal, llie indications 
are to thoroiiglily evaeuate the ga>tro-inte.-lmal canal, rurgalues of rhubjirl. 
and senna may be given, or an oeea'-ional dosc‘ of culoim l. (il\eeiin has liecMi 
recommended in largo dosc's, in order that In' ]»as^ing Into tlie inle''lin(N it ma\ 
3 y its hj’groscopic properties destroy the worm. Male-fern, kamala, santonin, 
and thymol have all .been recommc'nded in thi- stage*. I'urficTtlim* may lx* 
tried ill full doses. There is no douht that ^ha-rrhcHH in the first wc'ok or fen 
dtys of tlie infection is distinctly favorable, d’he indications in tin* stage* 
of invasion arc ia^relieve the pains, to soeiire hleep, and to su[>port the |)a- 
tieui’s strength. Thc're are no iiK'dieines uhidi have any*inlluencc upon the 
embryos in their migration through the iiuiseles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis ; Hook-Worm Disease ; Miner’s Anaemia ; Egyptian ChK>rosis, etc.) 

History.— in 1S1I3 llubiui tir>t deserihed tin* hook-worm in man. (Jri('- 
singcr demonstrated its eouneetion. with tin* Iviryplian clilorosis, a disease 
which Sandwitti states is mentioned by the old lOgvptiari writers of helwc'en 
three and four thousand >ears ago. Snl)se(picntl\ tin* disease was described 
iit the tuiiii(*l-\v orkers at St. CTothard, and Iroin tins lime on lias b(‘i*ii rix’og- 
nized as aiuimportuiit cause of tropical aiia}mia and the aiuunihi o^uunui's, 
brick- vvuxrkc'rs, and tunnel- workers. 

Incidence. Ihe parasite is widx'Iy sprea<l in tropicjfi ant! jjubtroj)i<‘al 
countries, and ii* one of the most fatal of all parasitic di^jcascs. In" Porto 
l\ico, in 1006—7 moie than 80,000 cas(*s were treated by tlio ])crinanent com- 
mission. An attempt is being made to stamp out the disease, wbieli causes 
thousands of deatJis, usually by a iirogressive aiiieyiia with anasarca. While it 
was known that a few cases occurred in the United Slalc*s, it wa.s not iKitil the 
interest aroused iirtropieal diseases by the SpanisJi-Ameriean War and the 
work of Ashford in Porto Uieo tliat the altontion of A me nlTin physicians was 
called to the disease* Peports of eases w<*re jmhiislied in 1001 and 100‘i and 
in the latter year SUlaUnok up the study of the problem and demonstrated to 
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llip imfonisliniont of (lio profo'^sion llial jllio <lisoaso was Viulcniii* in many 
of lli(‘ rominoii amnuiia of tlio Sonlliorn Slal«*<. 
ji lia.'^beoii /oiind among tlio ifiinors in l^eiinsylvania, but fortunately not 
lo any great extent. Jn tbo Philippines it is not uiicoinrnon. Among the 
miners of (ierniany and Austifj-Ihingary the disease has increased very much 
,of laie years. The disease is very ])revalenP in Westphalia. Divring the year 
1!)03, |>atit*nls were lr(‘ah*d for ankylostomiasis in tl^ Bochum Hospital. 

I liJingliJUid uiU4‘h •interest was aroused in the discovery by Haldane that the 
autemia of.the CddJiisli miners waS due to the ankylostoma. In Bgypt the dis- 
ease is ver^fc ])r(*\al(*nt, not only among the natives, but among tlie Indian 
coolies. '^J'he superb monograph of J^oos of the (.iovernment school, Cairo, 
may be ref(*rr(‘d to for del^iils of the biology of the parasite. It prevails 
extensively in Quc^sland. * 

• Parasite. — 'Fbe worm is a strong 3 'le, occurring in two forms, the Old- 
World /LukyluaLuma diiudcmle and tjie Xow-World Fneinuria ameritana, de- 
scribed by Stiles. Loos aitd Stiles now believe that the American species 
should not be classed with Uiicinaria, and the new name of Necator cuuen- 
rfjj^us hi suggested. 'I he parasiles have the same general characters; tlie males 
are 'f-U-'H-mni. in length, the fimiales It) to 18 mm. The American worm is 
the hmger, and has well-marked specific peculiarities. The mouth is provided 
uith a heavy armature of shar]) teeth, with wliich they pierce the mucosa 
of the bowel, and hy imsms of a strong innseular cesophagns suck the blood. 
The male has a jnomiiK'nt caudal expansion or bursa. The eggs arc 04 to 
70 fi by oO to ID /A 111 the Ameriean form, and 5*^ to (it) g by 3*3 g in the Euro- 
p(‘an form; they are hud in segmentation, forming \ery characteristic bo&ies 
in the faves of in levied jiersoiis. 

The dcYxlopnicnt is direct wdtbout an intermediate host. The embryo 
live's in the water or moist ground and parses through the rliabditiforip stage. 
The mo<l(‘ of entrance* into tin* body has lieen mncl^ discussed. The larva* may 
live? for months in the mud and water of the mines. It may be .taken into the 
body with the drinking-waU‘r or with the dirt from the hands of the miners 
and tunfiel-workeTs, or in the soil deliberately eaten in some instances by 
the earth fee'ders — Die geopluigi — in the Southern States. liyos sliowed that 
the emliryo worms readily enter the skin and are carried by the veins to tluf 
rigid side of the heart and to tlie lungs. Escaping from the pulmonary ves- 
sels into the air spaces, they ])ass up the hroiiehi and trachea to the pharynx 
and so down the gullet to the stomach and intestines. The.se remarkalile olj^or- 
vations of Ivoos have been eonnrmed by Sehaudiun. Bentley, Allen .1. Smith, 
and others liave suggeshnl that the grouiiddteh of the tropics, a piX'iiliar 
form of ilenuatitis, may he due to the penetration of the skin by tlie anky- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * hnnelu's ” in the Cornish miners may be "associated with the 
entrance of the worms. 

Tl«KaduJi worm lives in the small intestine, ehioflv-iu the Jejunum, but 
it mi^y be found in the dut)denum or in the colon, rarely in the stoiiiacli. The 
duration of life in the hoxvel has not been determiiUHl. It is probably a 
matter of years. The liability to reinfection is of course very greift. 

Symptoms.' — Hie following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10, Washington, f0O3), have to b*e con- 
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sidered: The constant 4ram on the system by the sucking of blood iji;? no 
longer as formerly be regarded as the chief cause of the aiuviiiia. Throfigh Uie 
' wounds bacterial infection may take place* the wall of Uie 'bowel may 
much tliifkened and degenerated, so that its functions are interfered with ; 
and^astly, it is quite possible that toxic substances are proi^uced ))y the ])ara- 
sites which Set injuriously upon the patient, lllood is rarely found in the'' 
stools. 

A considerable number of parasites must be ])iesent fo ca\ise Muy symj)- 
toms. The investigations of many jdiysicfans in the Soufliern fSlal(‘S ha\c 
shown that in some districts a very comiiderable pencil tage ol e)^n compara- 
tively healthy cliildren ha\e tlie o\a in the stools. Among miners tin* amemia 
may be absent, as sliowii by the studies of ITahhwio and Iloycolt in (‘oriiwall, 
Stiles groups the cases into the three divisions of ligid, ifiedium, and^^'vero. 
At JtJie. onset in the stage of incubation there may lie gastro-intestinal irrita- 
tion, anti, according to Sandwith, fever. In tbe advanced condition ana*njia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some- 
times of a waxy white color. In the Spulhern States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
e.xpression, and Stiles thinks there is something very characteristic about the 
olank, lack-lustre stare in this disease. In child ren* there is mucli interfer- 
ence in the growth, so that they are stunt(*d and ill-developed. As the dis- 
ease advances and the anaunia becomes more ])ronoimced, the liver and the 
spleen become somewhat enlarged, and there is an (dTusion into the abdomen, 
so^that there is a pot-bellied condition,*due jiartly to the causes just men- 
tioned and partly to the flatulent distention, (luleina of tlic feet is not 
uncommon. The cardio-vascular fpaturos are tlios(‘ of severe anmmia — palpi- 
tation, slioxtness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, tlie red blood -corpuscles were 2,7 12,000, lucTuoglobin per cent, 
leucocytes 55^0. The differential count gave ])olyniu*lear noutroplnles 51.8; 
small mononuclears 26,4; large mononuclears 15.1; msinophiles 1.6; mast- 
cells 1.8. The eosinophilia is a most important feature of the disease, being 
^present in 94 per cent of tlie cases (Boycott and Haldane). 

Diagnosis. — Tlie diagnosis is very simple. The eggs arc clitiracteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
caa not be made. A portion of the faeces is ])laccd upon white blotting- 
paper, and if allowed to stand for al>out an hour there a reildish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag- 
nostic sign. * 

Some idea of fjie intensity of tbe infection may be gained by the number 
of ova in the cubic centimetre of fajces. Grasse, quoted Ijy Manson, states that 
from '160 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Soutliem Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiecoinmon in tlie summer than in the win- 
ter, ijnd whitoa appear to be relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The ptfiphylaxis in miners is an important national problfem. Now miners 
’ sliouT^)as8 a careful medical examination.* Infected miners before resuming 
\^rk sl^ould present a certificate of freedom from the disease. Each working 
colliery should prth^ide suitable closet accommodation, in infected mines, 1 to 
every 5J0 men of the total staff. ,They are to be cm^jtied and disinfected daily, 
irhesc regulations, adopted in Ilujigary, as given by Oliver, will, do much to 
limit the spread of the disease. 

^ Progiio#i8.-*-Th« prognosis is good, except in the advanced cases of anai- 
mia. Tlie |igurc& already stated from Porto Pico indicate its fatality under 
suitable conditions. Ashford and King estimate tliat at least 30 per cent 
of the deaths are due to it. 

Treatment. — Alter a few days’ preliminary dieting tlie patient is given 
lu Uf - a^id r a cl nu of t^'inol, xepeated ih two hours, and then two hours latcT a 
doSc of castor oil. Sandwith states that about a drachm of thymol in the 
twenty-four hours is perfectly efficacious. He rccon\niends giving^ihcbthj^moP 
inltfa»dy*er wJdsky. In veiy (l$bilita?e<I judients it should be given in snialler 
doses and over a longer period. The stools shoidd be carefully examined 
at intervals of a few days, and tlie treatment should be repeated if the ova arc 
still present. The worms are not always easy to destroy. Male-fern may be 
given in doses of from a dratdim to two draclims, followed by a saline purge.* 
The general treatment is that of amemia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groftp, 
see Stiles’ article yi my “ System of Medicine,” \n\. 1. 

Under the general term Filaria sanguinis honiitiis three species of nema- 
todes arc included: 

Filaria bancrofti, t^holdj^ 1877. This is the ordinary blood filaria.* The 
embryos arc found in the ]>eri])heral circulation onfy during slcen or at night. 
Th(* ■mosquito is the intermediate host. The embryos measure «7(L^-340-fi 
long by hi’oad ; tail pointed. The Adult male measures S3 mm. long 

by 0.107 mm. briMxd ; the tiiil forms tw’o turns of a spiral. Thfi^jidult fcn^ale 
measures 155 mm. long by 0.715 mm. broad; vulva 2.56 mm.* from anterior* 
extremity; eggs 38 p by 14 p. This is the species to w’hich the liaematQchy- 
Inrin mul elgpluiiiUHsis urc attributed. 

Filaria diurna, Manson, 1891. The larva? agree with the preceding, 
except that Jifanson imlicares'the absence of granules in the axis of the hotly. 
’J'ho worms occur in the ncriphcral circulation only during the day, or when 
the ])aticnt stays^awake. Alanson suspects that the f'ilaria loa represents the 
adult stage.* 

Filaria pendans, Jilanson, 1891. Only the oiubryoA ^jfta.. kno wn. These 
arc much smaller than the preceding — 200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile rostel him. 

Manson is inclined to*regard the Filaria pjCTstans ns the cause of craw- 
^craWy a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably th(‘ same as Nielly’s dcnii(itus£ i)sirasilaire, the'pjJJ'i^he ol. which was 
called by Planehard DltnluUlLi- Maii'^on has shown Hint in the blood 
of the aboriginal Indians in British Guiana there are 'two forms of fHarial 
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embryos which diircr somowhai frotii ilic' ordinary lypes. ])anicls and (^#’<ard 
liave shown the extraordinary prevalence of these parasites in the ahorif^im's — 
fully 58 per cent. Daniels lias found the nia*tur(^ tilaria^ in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the snhpericardial fat. 

The most important of these ^s the Fi/ari/t Banrrofli, which produces the 
liaiinatochyhft-ia and the lymph-sm-otuin. 

The female produces an e\tr?iordijiarv nuinluM* of embryos, which enter the 
blood current tlirough the lympluitics. Kacji eni])rvo is wifliin its shell, which 
is elongated, scarcely perce]>tible, and in no \\a\ impc*des the ^movements. 
They are about the ninetieth ])art of an inch in Icnigth and the^dianndi'r of 
a red blood-corpuscle in thickness, so that tliey readily pass through the 
capillaries. They iiipve with the grcatest,acti\ itN** ami forju v('rv striking and 
readily recognized objects iii a blood-drop under the microscoju*. A rtunark- 
nbledleature is the periodicity in th(‘ (xcuirreuce of the (unbryos in the blood. 
Tn the (Taytimc they are almost or entiruly abM ul, wlu'reas at night, in typi('al 
cases, they are jircseut in large niiiulxu’s. If, howexm*, as Stephen Mackenzie 
has shown, the patient, re\ersing his habits, sht'ps during tin* day. the ])(‘ri- 
odicity is reversed. Tn tlu' case reported b\ Lotbro]) and Pratt the numlier 
of embryos per ciiliic c(*nliuietre of blood was (aleulat('d b()urly during 
1;he night; it rose st(*adily from four o'eiock in (be aflmmoon till midnight, 
wdien 2,100 per c.cm. were present, tluai fell, uoik' being found at Lii o'clock 
the follow'ing morning. The fiirtber development of tin; end)r\os is associated 
wdth the mosquito, which at night sucks the blood and in this w'ay frci‘s them 
from the body. After (hweloping a Iitlh‘ it was thought that tiiey were set 
free in tlie water by the death of th(‘ host. S. P. Jaimes has found tlumi in 
the tissues of the proboscis of thr"^ nio.-quito, ami I In* infection is probably 
direct, as in malaria. ’^Fhe (ilaria; ma\ be j)n‘M‘nl in thi‘ bo«ly without causing 
any symptoms. In the blood ol aniuial< tilarue an* \(*rv (‘omiuou and rarely 
cause inconvenience. Jt only when the adult worms or tin* o\a block the 
lymph channels that certain definite s\m])(oms occur, ^lanson suggcsts-tTiat 
it is the ova (prematurely discharged), whidi an* ('onsid(*rahIv short(*r and 
tliicker than the full-grown (uubryos, w'hich block tin* lynnph channels and pro- 
luce the conditions of lueniatochyluria, elephant ia.^'i?', and Ivmph-scrotum. 

The parasite is widely ilistributed, particularly in tropical and subtropical 
jountrics. Cuiteras has showui that the disease prevails ext(*nsivcly in the 
southern States, and since Ids paper app(*are(l contributions liavi; Ix'cn made 
oyiMatas, of Xew Orleans, Mastin, nf Mobile, l)e Saussure, of (!harleston, 
and epic. 

The effects jmsliiced mav l)e (lescrihcd under tlie rollewiiifr cDiiditioiis: 

1. II/KWAiocHYLiJitiA. Witlioiit any evterna! inaiiinVlativiis. and in 
many cases witliont special disliirtainee of lieallh. the 'sid)jet l, fmin lime to 
time passes nrine of an opafpie while, milky appearance, or hlomlv, or » fhv- 
lous fluid which on settling shows a slightly reddish clot. 'I’he urine miiy he 
normal in quantity or inereas.-d. TIh- c-ondilion nsmUly inleriniltent. and 
the patient may pass normal nrme for weeks or monlhs at a lime. Miero- 
seopieally, the'chylons urine eoiilains miimie niideeidnr fal -Granules usmilly 

rea.Idood-corfMweles in various amonnls. were lirst discovered ' 

hyTlemarquay, at Paris (]««;{). and in Ihe urine hv Wuelierer, at Bahia in 
18faG. It IS remarkable for how long the condition may jicrsist without sL-ri- 
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0 U 8 tt(^nainnoiit of ilu* licalUi. A patient, isont to me l»y Dawsoii, of Charles- 
ton, had hiLMiiatocliyluria intermittently for eighteen years. The only 
ii1converiii‘nee has Jjeen in the passage of the blood-clots which collect in the 
bladder. At tim(*s he has also uneasy sensations in the lumbar region. ^J^he 
(‘iiibryos arc present in his blood at night in Jarge numbers. Chyluria is not 
Jdways due to the tilaria. The noii-par^isitie form of the dh^ase fs considered 
elsewluire. 

Opportfljiities for stndyijig the, anatomical condition of these cases rarely 
occur. In Hie cas^ described by S(e[)hen Mackenzie the renal and p(!ritoneal 
lym])h plexufes wore enormously enlarged, extending from the diaphragm to 
iJic pelvis. The thoracic duct above the diaphragm was impervious. 

Jam and*certain, forms of elf'ijlifinlyws are ali^o caused 
by .the lilaria. In ihe Jormer the tissues of the scrotum arc enormously 
thhjvened and the distended lymph-vessels may lie plainly seen.- A dear, 
som(‘times a turbid, ilu id foljow’s puncture of the skin. The (piestion of the 
relation of lilarim to the forms of tropical elephantiasis has been reopened, 
and it seems doubtful if all depends upon filariie. 

Treatment. So lar as 1 Know, no drug d(*stj‘ovs tin* embiwu'' in the blood. 
In infected di^triels lhi‘ drinking-water should lie boiled or tiltered. In^ 
eases <d‘ elnluria the ]»alients should use a dry diet and avoid all excess of' 
lat. Tlu' elide ma> disapjicar <piile rapidlv from the urine under thenc meas- 
ures, liut it does not nec(‘ssarily indicate' that the case is cureil. So long as 
clots and albumin arc |nv>eiit the leak in the iMiiphoid varix is not healed, 
altliougli the fat, not Ijeing siijijilied to Ilu* eliyle, may not be present. \A 
single tumblcriul ol milk will at once give oiular proof of the patenev or 
oHkm’w i.siMif Ihe rif[)ture in ihe \arix (MainMm). 

Ilu* surgical Ireulmeiit ol some ol these ca.M's is inn'll successful, jiarticu- 
larly in ihe remo\al of the adult lilariie from the enlarged lymph-glands, 
esptH'ially in the groin*. Maitland slates that during seven yi'ars opera- 
tions of this kind ha\e been jierformed wiiliout s(*rious svm]ltoms. In a 
case of I’^imrose's. of 'JVnonto, the parasites were absent from tlio blood six 
and a half months after o|K'ralion. 

V. DRACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a wid(*ly s])road parasite in 
parts of Africa and the East Indies. Jn the T’nited States instances ociV 
sionally oci-iin. Jarvis rei>orts a ease in a post eliaplaiu who had lived at 
fortress Monroe, A'a., for thirty years. Yaji Ifarlingen's patient, a man 
aged forty-svven,*had never li\ed out of Philadelpliia, so tliat the Avorm 
must l)(* inelude^l among the jiarasites of lliis eoiiiitrv. A majority of the 
eases n‘[)ort('d in American journals have been imported. 

Only tlie iymale is known. It develops in tlie suheiitaneous and iuter- 
nniseiihir eoniieetive tissiu^s and produces vesicles and ahM(*>ses. In the 
large majority of ihe <*ases the jiarasite is fouiul in tin* leg. Of ISl eases, 
jn KO Ihe worm was fdhiul in Ihe feel, X] limes in Ihe ‘leg, and II, limes in 
Ilu* (high. II is usually solitary. I hough I lien* are caM's on n‘<'ord in W'hieh 
six or mon* have lK‘<‘n present. It is ('vlindrieal in fo.mi, about mm. in 
diameter, ajid from fiO to 80 cm. in length. 
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Tho worm gains eutrunee to system through the stomac-Ji, not througli 
the skin, as was formerly supposed. It is probable that both m^i>^ and 
female are ingested; but the former dies aitd is diseliarged, whik* the latter 
after impregnation j^enctrates the intestine and atlains itj^full development 
in the subcutaneous tissiiet?, wliere it may reinain (piiescent for a long time 
and can be /elt beneath the skih like a bundle ol' string. The worm con- 
tains an enormous^ number otf living enibr}os, and to enable them .to cscapv' 
she travels slowly downward head tirst, and, as mentioned, Ksua,lly reaches 
the foot or ankle. The head then penetrates the skin acid the epidermis 
forms a little vesicle, which ruptures, and a small nicer is left, ^t lh(‘ Iwittom 
of which the head often protrudes The distendcvl uterus nijituns and 
the embryos are dischargiMl in a whitish fluid., .M’ter getting rid of them 
the worni will spontaneously leave 1101 *“ host. In thef water the 4vnhryos 
(l^velop jn the nydops — a small cru.stacean — and it seems likely that man 
is infected by drinking the water containing tht*se developed lar\a?. 

Whgn the worm first app(‘ars it should not? be disturlx*d, as afteT par- 
turition she may leave spontaneously. When tlu' worm Ix'gins to ('ome out 
a common procedure is to roll it rouml a portion of sinooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
•entire worm is withdrawn. It is staled that s]K‘eial care mu>t Im* taken to 
prevent tearing of the worm, i\> disastrous eon^tMpiem'cs sonu‘tinies follow, 
probably from the irritation eaus(‘d by the migration of tlu* emhry<»s. 

The paransi^te may be excibcd entin*, or killed by injections of bie.hh>ride 
of^iPmmry (I to 1,000). It is stated that the lcave> of the j)lant called 
(umepaite^^arc almost a spwiiic in the disease. Asalddida m full doses is 
said to kill the worm. 

In East Africa Kolb states lliat he found in tin* ab«lominal cavity of 
a rc-cQiitly killed native Massai several large nematode worm.s believed to 
be allied to the filaria metlinen.^is. lie tbinks this java^ite is j) 0 !..silily as.<o- 
ciated with ^liat is known as the Mie-sai disca>e, cliaraeterized l>\ attacks of 
fever lasting some three days, with tenderne-.'. of the abdomen and vomit- 
ing. Kolb thinks that in these eases tin* filaria* which lia\e !)(*( c)m\* eneysterl 
about the livef “as a normal event in their life liistory burv| their evsts, the 
contents escaping into the peritoneal cavity, thereby gi\ing riM* to tlie symp- 
toms.” The sybject is one wbieli re(|uire> furtlier inv(‘>t igation. 


VI. OTHER NEMATODES. 

Filftrisc. Among less important filarian uorms parasitic in man the 
following may be mentioned :* A'A/rw /rx/, which is a evlindri<*ai worm of 
about 3 cm. in kmgtli and whose habitat is henealh the conjunctiva. It lias 
been found on the West African coast, in Brazil, and in the Wi'sl Indiis. 
Filaria lentis, wliieh lias been found in a cataract. M’brei* speeim(*ns hwvi 
b(?en found together. FUaria lahiaUs, wliicb lias been found in a pusiiik* 
in the u^>per lip. PHlaria hominis on\ wliicb wds dcM rilM-il by I^eidy from 
the mouth of a child. Filaria hronrhialis, wbieli has bc-en f.uind occasion- 
ally in fhe tracbfu.nml bronchi. This jmrasite has been 1 in a few- 

casc^s in the Tkonehiples and in the lungs. Inhere is no evidence* that it ever 
produces an extensive verminous broncbiti.s similar to that wliieb I have 
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ilescril^d in dogs. Fitavid t he ^onimon FH^ria,. mi^nuinia of tlic 

(log-5:^ wliicli Bowlhy lias doscrilicd two cases in man. wilh 

hrmalivia female worms were loumi in the porUil vein, and" the ova were 
ptefijiatL ,iu the ihiel^ened bladder wall and in the ureters. 

Tnchocephalus dispar (Wiiin-wcniM). — This parasite is not infrequently 
found in the ciueum and largrTuTTsTine of Jiian. It measures from 4 to 5 cm. 
Ill length* the mak* being somewhat shorter ^ha»n the femtile. (J'he worm is 
readily reutignfzed thy the remarkable ditTerenci* between the anterior and 
jiosterior jiyrtioni^. Thv former/whieli forms at least three fifths of the 
body, is i*.\ty,*m(‘ly thin and liair-like in contrast to the thick hinder por- 
tion of the body, which in the female is conical and [lointed, and in the 
male more ohlii>e and nsnally rolled like a spring. TluiL-figg^i^-arO'eval, lemon- 
O.Oo mm. hfi 1i‘ngth, and each i.^ provided with a button-like pro- 
jection. . 

The, number of the worms^found |s variable, as many as a thousafid fiav- 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to dO jier cent of all bodies examined, but in the United 
States it is not so cf)mnion. The triclioceplmlus rarely causes symptoms. 
French and Boycott found o\a in -10 of fiOO Guy’s TTospital patients. They 
found no etiological rebitionshij) of the parasite to appendicitis. Several eases 
have been rejiorted in which profound anaemia has occurred in connection 
with this jiarasite, usually with diarrheea. Enormous numbers may be pres- 
ent, as in lludolphV cas(‘, without producing any synijitoms. 

Tliiuliagnods is readily made by the examination of the faeces, which con- 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
da^k-bro^\ n eggs. • 

OO f 

Dicotophyme gigas ( iM hTijoxoYiiiiH mo vs). — This enormous nematode, 
the male of wliuli uK'a'un*-. about u, foot ill length and the female, about 
tlin'e feet, occur> in \#ry many animals and has (v'easionally been met with 
in man. It is U‘-ually foiuid in the renal region and may entirely destroy 
the kidney. 

Angpiillula aceti. — The Anguillula aceti, or vinegar eel, is sometimes 
present iu tho urine (in one ea^e it is said from the bladder J. It is most 
probably a eontarnination from a dirty bottle in which the urine is eol- 
leetinl. 

Strongyloides intestinalis. — Uiuler this name are now inchuled the small 
nematode worms found in the faves and forinerly described as Anguillvjd 
slcrnn’ajj ft. Anguillula uUu^Uiuflis, and Dhabdonenui infeslinaJc., This para- 
site oeeiirs ahumlantly in the stools of the endemic diarrlima of hot countries, 
and haR beeii sjicfially described by the FreiuMi in the diarrlnea of Coeliiu- 
Giiina. It has hiMui found in ^fanila by Strong, and thriv ease*; have been 
reported from m^^' idinie by W. S. Thayer. Tt is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan- 
creatic duets. ’It is oidy wlien they are in very large numbers Unit they pro- 
duec severe duiiTlupa and tfmeinia. 

Aoanthooephala (T^oRv-Tr ^yvnKn WoR^^ts). — The (Hyantorhynchus or 
^^Idtinorhjjndim gigas is a eornmoii parasite in the intestine of the* hog and 
attains a large size. The larvie develop in cockchafer grubs. The Ameri- 
can intennediale host is tlu' June hug (Stiles). Lainbl found u small 
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Echinor/ij/nchus in the intestine of a bo}'. Wokh s spin'inien, wb.yli wse 
found encysted in tiie intestine of a soldier at Netley, is stated by^iobob 
probably not to have been an Echinorhyni/hns. Ivorcntly a (‘as(* of Kchit^o- 
rliynclius moniliformis bas bccTi described in Italy by (Jrass? and Calandruceio 


P. PARASITIC -ARA^CnNIDA AND TICKS. 

Fentastomes. — 1. Ltxguatula riiixarta lias a 

somewhat lancet-shaped Inidy, the female beinj; from .‘1 to 4 iiiijies in length, 
the malo„. about, an inch in length. The. body is ta]K‘ring and marked by 
numerous rings. The adult worm infests the frontal sinuses and nostrils 
ofThe dog, more rarely of the horse. 'The lai*val form, which is kj^^own as 
Hio Tl^^unHiin vnj^ynin (Prfitftstom 1101 (Imt Icuhi I uhi) , is seen in the internal 
organsf particularly the liver, but has also betm found in the kidney. The 
adttlt- werm has been found in the nosfril of nuhi. Imt is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par- 
ticularly in parts of Germany. 

2. T he PoH QCEPiLALUs CONSTRICTUS {Pcnlaslomum consfrivium), which is 
about the length of half an imh. with twenty-1 hn'i* rings on the alKlomen, 
was found by Aitken in the liver and lungs of a .^ol(li<*r of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a ^lissouri ca>e in whicli from 
75 to 100 of the parasites were expectorated. liver was i‘nlarged ami 

tRe parasites probably octipiied this region. In ISO!) 1 saw a .spcH'imen whieli 
had been passed with the urine by a patient of James^ll. Riebardson, of 
Toronto. 

Demodex (Acarus) folliculornm (var. hominis). — A ininuie ])arasite, from 
0.3 mm. to 0.4 mm. in length, wliich lives in th(‘ sel^iceous foIlicl(‘S, particu- 
larly of the^ face. It is doubtful whether it produces any sym[)toms. ro>- 
sibly when in large numljers they may excite iiillammation of the folliehs, 
leading to acne. 

Sarcoptes^ (Acams) scabiei — "I’his is the most important 

of the arachnid para.sit(?s, as it produces troubh'some and disln‘ssing skin 
eruptions. T^niale is 0.53 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 mm. in lengdli and 0.35 mm. in width. The female can be 
sfen readily with the naked eye and has a p(*arly-white color. It is not so 
common a parasite in the United States and (Canada as in Kun)])e. 

.The insect livc*s in a small burrow, about 1 cm. in length/which it nmke^ 
for itself in the epidermis. •iVt^tbe end of this burro\^ the fe?nalo livc's. 
The male is seldom found. The chief seat of Ihe parasiTi'’TA''ih ITie" fobk 
where the skin fs most dclioato, as in tJ.e w<-b N'twceii th<!’ fin-ers an<l t<K>s. 
the tecks of the hands, the axilla, and the front of the alMloinen. The head 
and face arc rarely inrolved. The lesions which result from the nrnseiue 
of the Itch insect arc very numerous and resub hir^fOy from the irritation 
of the scratching. ^The commonest is a papular and vesicular rash', or, in 
chddren; an ecth^atous eruption. The irritalion and pustulation which 
follow the scratching may completely destroy the burrows, but in typical 
sases there is rarely doubt as to the diagnosis. 
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It should c(wisist of wftrm . b ft thft ^with a thor- 
ough ule of a soft soap, after which the skia-ahould be anointcdjyi^ sul- 
p fiur ohiti iioiit, which in the case of children should be diluted. An oint- 
iiicut of naphthol (drachm to the ounce) is very efficacious. 

LeptuB autunmalis (Hauvkh^ Bug). — Thjs redSish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. *The^ attach themselves to 'animals *and man*with their sharp 
proboscides?, and tjie booklets of their legs prodii(*e a great deal of irritation. 
I'toy t f rc(|ucntly found on the legs. They are readily destroyed by 
.sulphur ointhient or corrosive-sublimate lotions. 

IxodiasiB (Tick-fevkk). — In South Africa, particularly in the western 
provinces of tlie Uganda Protectorate, the western districts of German East 
Africa ‘and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick — the Ornithodorus 
i)i: ArgHs mouhata. Christy ^tates that the bite of the 0. Savignyi 5oes not 
produce any ill efftvts. The ticks live in old houses, and their habits arc 
\eQ^ much like those* of the coninM)n bedbug. The symptoms are paw in 
th e , Imad , b^cJk.und limbji, vomiting, fever and dinrxhcea, which may last for 
from two to four wfvks. Death may occur between the tenth and fifteenth 
(lays. A majority of the cases recover. A spirillum has been described in 
I lie blood by 1*. H. Boss and Milne, 

TJie DcrniQi'cntor occidcnlalis is ])resent in the Xortliweslern States from 
Calilornia to Montana. The bites may cause severe Iviapliangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, wlii^h 
is described on p. 3()8. 

In Arizona and oilier ])arts of the Southwestern States, a tick — Ornitho- 
dorus mrguiHi — is occa.sionally found in the ear and in the nose, causing 
suppuration and inl(*u>e suffering. 

Several othi‘r variefies of ticks are occasionally found on man — the Ixodes 
ncinus and the Dcrmaccnlor Amcricanus, which are met with in horses 
and o,\en 


a. PAltASITIC INSECTS. 

Pedicnli (Pjitjmhi.xsis; Pediculosis). — There are three •x^arieties of the 
body louse, which an* found only in persons of uncleanly habits. 

pEDicuLi's CAiMTis. — Tlic iiialc is from 1 to l.o mm. in length and flie 
female nearly* 53 mm. The color varies somewhat with the different races 
of men. It is li^dit gray with a black margin in the Eiiropctin, and very 
Miueh darker iii^the negro and Chinese. They are oviparous, and the 
female lays al^iut si.xty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seim as white specks, known 
popularly as. nits. The symptoms are irritation and itching of the scalp. 
When numerous, the inserts may excite an eczema or a pustular derma- 
titis, whicli causes crusts and scabs, particularly at the back of the head. 
Jn the most extreme cases the hair becomes tangled ’in these crusts and 
matted togi'thcr, forming at the occiput a (inn mass which is known as 
plica polonira^ as it was not infriHiuciit among the Jewish inhabitants of 
Poland. 
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Pediculus coitponjs {vestimentoram). — This is considerably largfctlian 
the head louse. It lives on the clothing, and in sucking the blood^^uscs 
minute haemorrhagic specks, which are very couinion about the node, bac^, 
and abdomen. The irritation of the bites urti^ ria, and tlic 

ift uamilly in linear , Ijiics. Ill Ibng-st and ingcaseJyj 'particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmentwl* 
a condition which*has been termed the vagabond’s disease — morhiii erronnm 
— and which may bo mistaken for the bronzing of Addison’s disease. Tlic 
pigmentation in some cases may be extreme and extenJ to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with 8|,iort hairs, as the pulK's; more rarely 
the axilla and eyebrows. 

The taches bleudtres or peliomata, excited by the irritation of pediculi, are 
peculiar subcuticular bluish or slate-cohn'od spp^s from 5 to 10 mm. In diam- 
eter seen about the abdomen and thighs, particularly in febrild cases. They 
are very well pictured in Alurchison's w(^rk on Fevers. The spots are more 
marked on white tliin skins. They are stains caused by a [>igment in the 
secretion of the salivary glands of the louse. I have never stH‘n these inaculce 
cerulece, as they are also called, without finding tlic lice or their nits. 

Treatment. — For the Pedicidns cn/niis^ wlicn the (‘omlition is very bad, 
the hair should be cut short, as it is very ditViciilt to d(stroy thoroughly all 
the nits. Itepeated saturations of tlie liair in coal -oil or in turjxmtine are 
usually efficacious, or with lotions of carbolic acid, 1 to oO. Scrupulous 
cleanliness and care are suflicient to jircvent r(‘ciirr(‘nce. In the case of the 
Pediculus corporis, the clothing should be ])laced for houfs in a disinfecting 
oven. To allay the itching a warm bath containing 1 or 5 ounces of bicar- 
bonate of soda is useful. The skin may be rubbed with a lotion of (‘arbolic 
acid, 2 drachms to the pint, with 2 ounces of glyc'crtn. For the Phthirius 
pubis white •precipitate or ordinary m<*rcurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Gimez lecfimlariuB (Common Bkdbuo). — The trojiical and subtropical 
variety is Cimex rotundalws (\V. S. Patton). It li\cs in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
B]lecial gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed in the slightest by tli(;m, in others the irrita- 
tion causes hypencmia and often intense urticaria. Furfiigatkm with sul- 
phur or scouring .with corrosive-sublimate solution or kcrosc^ie destroys them. 
Iron bedsteads should be used. 

Pulex iiritans (Common Flea). -.The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 min. The flea, is a transient parasite on 
man. The bite causes a circular red sfwt of hyperamiia in the centre of 
which is ^ little spefck wlrere the boring apparatus has ent(*red. The amount 
of irritation caused by the bite is variable. Many persons suffcir intensely 
and«a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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Tlrt* Piilex penetrans {sand-flea; jiygei’) is found in tropical countries, 
pirticC^larly in the West Indies and 8outli America. It is much smaller 
than il40 common Ilea, and not 'only penetrates the* skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre- 
quently attacks the feet. It ist readily removed with a needle. Where they 
«xist ill large numbers the essential oils are used on the feet as ft preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the ^iptera is knBwii as myiasis. 

•The larva* of the Lucilui macellaria, the so-called screw-w'orm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
b(J removed readily witli th*e forceps; if there is any dilliculty, thorough 
cleansing and the application of lyi antiseptic bandage is siilTicient to kill 
tliem. The ova of th(‘ blue-l>ottle fly may be deposited in the nostrils, the 
ears, or the conjunctiva — the myiasis narium, aurium, conjunctiva}. This 
invasion rarely takes ])hu.c unless these regions are the seat of the disease.* 
In the nose and in the ear Hit* larvje may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastro-intcstinal myiasis may result from the swallowing of the larv® of 
the common houst*-lly or of specit‘.s of the genus Anthomyia, There are mapy 
cases on record in which the larvm of the Mnsca domestica have been dis- 
charged by vomiting. Instances in wdiich, dipterous larva? have been passed 
in the fieces are less common. Finlayson, of Glasgow, has reported an inter- 
esting case in a physician, wlio, after protracted constipation and pain in 
the back and sides, jessed large numbers of the# larva? of the flower-fly — 
Aiithomyia cnnicnlarls. Among other forms of larva? or gentlea^ as they are 
sometimes called, which have been found in the fieces, are those of the com- 
mon house-fly, the blu('-lx)ttlc fly, and the Tccliomyza fused. The larva? of 
other insects are extnuncly rare. It is stated that the catorpillar of the 
taby moth luw b(’(*Ji found in the fa?ces. 

A sp(*cimen of tlic Jfonmlomyia scalaris, one of the privy, flics, was sent 
to mo by Dr. Ilartin, of Kaslo City, British Columbia, the lame of which 
were passcnl in large numbers in the stools of a man age<l twenty-four# a 
native of Tjoujsiana. They were present in the stools from May 1 to July 
15, 181)7. 

Altliougl^ no grave results lu'ceasarily folldw the invasion of the alimen- 
tary tract by these larvie, yet they may be the cause of scrioqs intestinal ulcer- 
ation manifesting itself by a dysenteric disease with fatal result. 

CutaneoTis Myiasis. — The most common form of cutaneous myiasis is that 
in which an eAtemal wound becomes “living,” as it is called. This myiasis 
vulneruni is caused by thS larva^ of either the blue-bottle or the common 
flesh-fly. • , 

• The skin may also be infected by the larvae of the Musca vomitoriay but 
more commonly by the bot-flies of the o.\ and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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in wlncli cpstnis larvai were found in Uie gluteal region. In .parts ol 
Central Anieriea the eggs of another hnt-tly, the Dcrwalobia, are noV.,infre- 
quently deposited in the skin and produce a swelling very like tlic ordi 
nary boil. ' ' 

Denhamyiasis linearis, migrans oestrosa is a remarkahie cutaneous condi- 
tion, observed particularly in IJussia and od'asionally in other countrie.s, in 
which the farva ^f GastrophUus ecjti{ (Samson), the horse hot-fly, makes 'i 
slightly raised pale red “line "‘which travels over the body surface,*somet inn's 
ivith great rapidity. It has been referred, to as Jairva migran's arfd as ('roep- 
ing Eruptiop. (See Hamburger, Journal of Cutaneous l^iseascv, IPot.) 

larvm of the {.’ayor Uy are not uncommonly found beneatli 
the skin in little boils. In the Congo region, Dutton, Todd, and Chrislv 
found a troublesome blood-sucking di))tej-ous larta, known as the floor ma'--.r,)i. 
the fly of wdiich is the Anihmi'ro)iiyia luteola. * * 

Caterpillar Hash.— In some districts in Europe the hairs of the proces- 
sion caterpillar, particularly of the s^iecies i'yclhocdinpn, cause an intense 
urticaria, the so-called V. cpidemira. There are districts in Switzerland 
which have been rendered uninhahitable in conscajuencc of the skin rashes 
caused by the caterpillars. Of late years in Xew England and some other 
. parts of the United States the caterpillar of the brown-tailed moth has cause, 1 
much discomfort. The hairs are widely distributed by the wind, and the bariis 

bSn^'lir^Ti'^ ”1*0 the skin. Wliole families have 

been affectecl by an intense eruption which lias been mistaken for that of 

clitel jr' ^"i called attention to the frc,|uency of these 

c«terpillar r^hes due to the yellow-tailed moth. PoHhrmi .vnnlis. 

Harvest Rash (Erytiik.ma x\i;t[-mn-ai.k).— I n parts of Kindand durim^ 
the autumn many people are attacked hv the harvest bug br harvesters which 
may cause . very obstinate and .listreising ,„al„,lv. T's™ y It ‘ I ait 
he Harvest sptder, it is reality caused i.v a tuite. i.arn'ilU i, , i 

JS‘i»“*h ‘T a if '» small'ai to be B<.areelv vi,i li. 

:n^,r.:ht^lU^”!:^,t",t "'a 

The mite attaches itself to the j^kin hv it- 1 • and tiie iieik. 

swollen red alidomen may sometimes he seeVaVr boSt'r, d"d ! ' \ l"’ 

vesicular, sometimes a pustular eruntion i- t-n, i i n 
Itching. So Intense may the eruption he win,^ ‘ 

attacked at once that susr.icinn n ’ I’'"'''''*!’-- 

readily killed by benzini >"ay he aroused. The parasii,. 
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SPECIFIC INFECTIOUS DISEASES. 

I. Typhoid fever. 

Definition. — A ^^onornl infection caused by bacillus typhosus, cluy’acter 
i/ed anatomically by bypc*rpbv.ki and ilceration of the intc^stiiial lyniph-folli 
cles, swelling of the mesenteric glands and spleen, and parenchyinatoui 
changes in the oilier organs. There* are cases in which the local changes an 
dight or absent, and then* arc others with intense localization of the poisoi 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the disease 
is marked by fever, a rosc-colond ennilion, diarrliLca, abdominal tenderness 
tympanites, and enlargement of the spletm; but thes(^syniptoms are cxtremclj 
inconstant, and oven the fever varies in its character. 

Historical Note.— Iluxliain, in his rcmarkable|i^Essay on Fevers, had 
“ taken notice of the vitv grtut difference there is betwi'cm the putrid mali^ 
fiant and the glow uvrvous fever!' In 1813 Pierre Bretonneau, of Tours, 
distinguished ‘^dotfiiemmlerite'’ as a separate disease; and Petit and Serres 
doscrib(*d eiiiero-m<‘S(‘iiteric fever. In 182J) Louis’ great work appeared, in 
which the name “typhoid” was given to the fever. At this period typhoid 
fewer alone prevailed in* Paris and many European ^cities, and it was univer- 
sally iKdieved to be identical with the continued fever of Great Br'itain, where 
in reality l^y’phoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu- 
dents returning to their homes in different countries had opportunities for 
^tudying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these wiwe certain young Aimwican physieiJns, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.clearly laid down the differences between the two dismses. Ilis papers in 
the American Journal of the Medical Science, 1837, are the first which 
give a full and satisfactory account of their cljnical and anatomical distinc- 
tions. The t-iudicS of James .Jackson, Sr. and Jr., of Enoch TTale and of 
George G. Shatlu<?k, of Boston, and of AlfriMl Stille and Austin Flint made 
the subjc'ct very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were seixjrately (‘onsidered with admirable clearness. In 
Groat Britain the recognition. of the ditTenmce between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to tho careful 
^’Indies of Jenner between 18 H) and 1850. 

Etiolog;y.— GenkiiaFi Prev^lknck.— ryphoid fever pAn’ails especially in 
temperate climates, in which it constitutes tbe mo,4 common continued fever, 
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Widely distributed throughout nil, parts of the world, it prohaljly presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect aewerape and coniam^ 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; ^th, oiietcKOWifing, and had vcntHatiou are accessories in lower- 
ing the resisfence of the individuals exposed. While from an infected person* 
the disease may be ‘spread by Jirijyers, food, and /lies. 

In England and Wales in 1906 the disease was fatal to 3,169 »persons, a 
mortality of 92 per million of living persons. It dcstrcf)’s mege lives in 
proportion to population in towns than, in the count ry. The rate was lower 
in 1906 than in any year but one since 1869. Oonipared with the <juinquennial 
average, there was a very marked reduction (Tjvtham). 

In India the disease is very prevalent; no race or cA?cd is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove 'to* 
be enteric (L. Rogers). 

In the United States typhoid fever continues to ho disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 jiersons die of it every year, so 
^that at a moderate estimate nearly one lialf million jieoph* are attacked an- 
nually. It is more prevalent in country districts than in cities, and, as Fulton 
has shown, the propagation is largidy from the i*oiintry to the town. W'hat i^ 
needed both in Canada and the Tnited States is a realization by the public 
that certain jirimary laws of liealth must be obeyed. 

fin Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told by Reincke (Lancet, i. 190 1), >hoidd he rearl 
by all interested in the disease. During the past twenty-lk'c years the di‘aih 
rate from enteric in Prussia has been reduced from an averagi* of over (> to 
less than 2 per 10,000 of the ]iopulation. It i.s .‘•till verv prevalent in some 
of the country districts. 


Typhoid ^ever has been one of the great scourges of the armies, and kills 
and maims more than jicwder and .<;Iiot. The story of the recent wars forms 
a sad chapter in human inefliciency. 

In the Spanish-Anierican War tlie rrporl of tlio Cominission ([{o.mI. 
\aughan, and Shakespeare) shows tliat one lifih of llie soldiers in tlie national 
encampments had typhoid fever — ainon<; KiT.!*):! men there were ‘’Oi ls 
eases with 1,580 deaths In !)0 per ent of ^olnnleer regl'nmnt- 

Son nion o?T, r weeks afier going into camp, fn 

Hon fl. r ' '"'-t i'"l''-rtm.t factors were camp pollu- 

the form o/dusr"’ “ the air in 

7 582 meS did of T (Simpson), while onh 

men died of wounds received in hattlo Ac t 

ot ihc . uvi IT ' 

rarely mueh affected. AVhiTe eontaniin-iled u-ilnr V ' 

f'letor ns if -ilu-oi-,. t. , ii i- iloiiht an IniporInnI 

wlc m-ul af Te <■'>"<> fioLH in A fries 

mof^ as in tlie cooking, plfor’me'/ 1711 l,nd' I n’i'l '"T '"’"I 
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out (l(iu])t a very important factor in ilie,»in feet ion of both food and drink. 

Tin tlie other harnl, the Japanese and llussian War demonstrated the re- 
i^arkalje ellieieney of modern li^’^^ieiie, if carried out in an intelligent man- 
ner. 'I'he Japanese returns arc* not yet published, hut no great war has ever 
been conducted witli such fori^ bought for the pVeservation of the figliting 
jmit, and in eonsc<iueiice tlie mortality from^yphoid fever and dysentery was 
e\ception«Ily low. 

>S't'a^uw^Aiiuost witliout evce])tion the disease is everywhere more preva- 
lent in the ^ntunu^, hence the old popular name autumnal fever. The exliaust- 
i\e study of \his (juestion by Sedgwick and Winslow shows everyw'here a strik- 
ing iiarnlleliMii bt‘tween the monthly variations in temperatui’e and tlie 
pievalenee of the disease. Ip a few' citie>, notably Paris, IMiiladelphia, Chi- 
ijigo, and Dresden, flu* curves are irregular, showing, in addition to the usual 
slimmer rise, two secondary niavima in the winter and s])riug, and these 
Muthors siigge.*'! tliat (‘|udemi(S at tlicM* seaMUis are cliaracteristic df cities 
whose water-supply is most sfihject to jxdlution. In their opinion “the most 
leasonahle e.\|)hiriation of tlu* seasoipil variations of typhoid fever is a direct 
elfect of the tenijieralure upon the per>istence in nature of the germs wliieh 
pr(K*eed from previous victims of tin* disease.’’ 

Of l,o(H) cases at the Johns Ilopkin< Hospital (u])on the study of which 
this section is based), iSK) were in August, September, and October. 

— Males ami females are equally liable to the disea'-e, but males arc 
iiiucli more fre<|iiently admit ted into liospitals, "riA to 1 in our series. 

,iye, — typhoid fever is a disease of youth and early adult life. T^ie 
great(‘st suseeptihilit v i^ between the ages of lifleen and twenty-live. Of 
eases treated in my vvaids at the Johns JTopkins Hospital tliere were 
under lifleen years of age, between liftoen and twenty, *25o; between 

twenty and thirty, GSO ; between thirty and forty, ; between forty and 
lifiy, 8S; between lifly«}iiid sixty. S; above sixty, lb; age not given, 1. Oases 
;iie rare over sixty, although Manges lielieves that they aret m^orc comimm 
than the records show. As the v 0111*^0 is oftmi atypical tlie diagnosis may lie 
iiiu-ertain find tlie di-ease nol reeogni/ed until aiitojisv. It is not very infre- 
<iuent in childhood, bill infants are rarely attacked. Murehiswi saw a eiise 
id the sixth month. J’here is no evid(*nce that the disease is congenital even 
111 eases in whic h the mother has ecmtracted it late in prognanvy. 

iMiiuunilu - — ^ot all exjiosed to the infcvtioii take the disease. Some fam- 
ilic"? seem more siiseeptihle than others. One attack usually protects. ^1 v^fo 
. I tacks have been deserihc*d within a year. “Of ;2,000 c'asos of enteric fevc'r 
.1 the Ilamhurg (ieiieral Hospital, only It persems were atfcctecl Ivvic-e and 
"•dv 1 person lh*‘c limes" ( l)re*^c*lifelcl). l*t is wcdl knc’iwii that usually 
v ilhin a short time after recovery the immune substances disappear from the 
Mood, in most eases the relative immiiiiity lasts a long time, fivciuently 
lor lifd. An e\perinic*ntal exjdanalion for lliis lacd has lu^en given in the 
•h'lnonstration ‘that animals which have onee reacted to the typlioid infec- 
tion, r^*act in throwing onf inminne subsianeos itlore c]uiekly and in larger 
-imonnts when danger again llirc’atens (Pole)- 

• liuJiLLUB Tyi’Jlosrs. — Tlie rc'searelu's of KIutIIi, Kocli. OatTky, and others 
iiav'e shown tliat there is a special miero-organism rofisfoviJi/ asscxdatod yitli 
(vphoid fever, (a) General Charartrrs.^li is a ratiu'r short, thick, flagol- 
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la^l, with roiiiidi^l ends, in one of wliicli, sonioiiincs* vn Ik)11i 

(parlieiilarly in ciiltnres), (luTc can he seen a glistening; round l)ody, at one 
time believed to be a spore; but these p61ar struct iiros are probably oriJy 
areas of degenerated protoplasm. It grows readily on various Jiutritive media, 
and can now be differentiafed from Bacillus a?//, with which, and with certain 
other bacilir, it is apt to be confounded. 'Jliis organism now fulfills all tlu? 
retiuirements of Ivoclrs law~if is constantly pre.H'iit, and it grows ftutside th(‘ 
body in a specific manner ; the third rcHjuirement, llu» prdiliu'tion of tln\ 
disease experimentally, has been suecessfulfv met by (Jriinhmim, 0 / ficcds, udio 
has pro<lueed the disease in cliiinpanze,es. ^riie bacilli or theiratoxins inoeu- 
lated HI largo (piantities into tlie blood of rabbits arc pathogenic, and in 
some instances ulcerative and lu'crotic ^lesions jn the intestine may be ])ro- 
duced. But similar intestinal lesions may be caused by (fther bacteria/^ includ- 
ing Bacillus coli. 

Cultures are killed within ten minytes by temperature of HO® C. They 
may live for eighteen winiks at -o® C., although most die within two weeks, 
and all within twenty-two Aveeks (Park!. Tlie typhoid bacillus resists ordi- 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the Min com[)leti‘ly destroy them in from 
four to ten hours’ exposiin^. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2,ono. 

(6) Disiribnlion in ilie Bodij. — During recent years our ideas in regard 
to the distribution of the typhoid bacilli ha\e lx‘en much modified, owing to 

demonstration that in juai^tically all caM*.s the bacilli eutej thc_circulat- 
^^blood and are carried throughout the Ijody. During life they may l>e 
demonstrated in the circulating blood in a large proportion of cases, iu 
75 per cent of 004 collected cases ((’oleman anil Buxton). They dccijr in 
the urine in from 25 to 30 per cent of the cases, ^rhey may be isolated fi;oni 
the stools in practicall}’ vill cases at some stage. 'Plley arc probably always 
pr^nt in the ro^ spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable freijujiucy in the 
spukm (Bichardson, Jtau, and othm-s). Atjiutopsy they are fohnil widely 
distributed, hiost numerous and constant usually in the* mesenteric glands, 
aiid gall-bladder, but are found in almost all organs, oviui the mus- 
cles, uterus, and lungs (von Drigalski). (’ulluri's made from the intestines 
at autopsy (according to .Jurgens, and also \on Drigalski) show that they 
#re very few or can not be cultivated Iroin the reel uni up to the cnecuiu, but 
above this they increase in number, being \ery numerous ii| the duudenum 
ancL jgjunujn, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also prc'sent in the icsophagus ami 
frequently on the t ong ue and tonsils. From endor;ardial vcgctatkuis, from 
m^ingeal and plem^l exudates and from foc*i of suppiiration in various 
parts of the body, the bacilli have also been isolated. A most important ami 
remarkable fact is that at limes they may lie prewmt in the stools of persons 
who show no symptoms of typhoid fever, but who have lived in very clpse asso- 
ciation .with typhoid-fever patients. ' This is especially true of children. 

(c) The Bacilli Outsidr, the Bodif. — I n sterile the bacilli retain 

thoir vitality for -weeks, but under ordinary conditions, in competition with 
saproidiytes, disappear within a few days. The question of the longevity of 
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the J;y^)hoi(l bacillus in water is of iuiportanco, and has boon much 

discussed in connection with tlic supposed pollution of tlic waters of the ]ilis- 
sfssippitby the Chicago drainago canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a^rule not longer than three 
days after infection. Whether ’an increase (jan occur in water is not finally 
settled. Their detection in the wat(*r is difficultj and althc^ugh tliey undoubt- 
edly have* been found, many such discoveries previously reported are not cer- 
tain on acfoinit of "the iTiaccurate,diire7*entiation of the typhoid bacillus and 
varieties of*the irftestinal bacillus closely resembling it. ]^tli Prudden and 
Ernst have found it in water filt(‘rs.. 

There are cities deriving tlnur ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
iheir c/Preful study tliat very few typlioid germs survive in ice. The Ogdens- 
hurg epidemic in was apparently due lo infection frejm ice. 

Pyphoid bacilli were growij •from frozen liiaterial in it (Hutchins and 
Wheeler). 

In milk the ba<*illi undergo rwpi(| development without clianging its 
fippearaJK'c. They may persist for tlirce months in sour milk, and may live 
for several days in butter made from infected cream. 

Robertson has shown that under entirely natural conditions typhoid bacilli 
tiiay liv(‘ in the upper layers of the soil for (‘leven months. Von Drigalski 
^ays if st(X)ls which contain typhoid bacilli are kept at room temperature the 
H. if/phosKs disajtpears in a f(‘W days. 

The direct infection by du>l of exposed food-stuffs, such as milk, is veiy 
jirohable. The baidlli retain their vitality for many weeks: in garden earth 
twenty-one days, ili lilter-saiui eighly-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

MonK8 OF CoiJVKYjfNXK. — (ff) Coutagiou . — Direct aerial transmission does 
n ot se em probable. Each case should be regarded as a jmssilfle source of 
infiH'tion, and in houses, hospitals, schools, and barracks a wid(‘spread epi- 
demic may arise from it. Eiugers, food, and flies, are the chief means of 
local propagation. It is imjiossible for a nurse to avoid finger contamination, 
and without scrupulous care the germs may he widely distributed in a ward 
or throughout a house. COtton or nihher glo\es are used in* some institu- 
lions. Even with special ]>reeautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid ‘‘house'’ infetdion at tfle 
Johns Hopkins, Hospital. T. B. Futeher has analyzed the fll cases contracted 
in the hospital among our first 1,500 cases; phvsicians, 5 * among a total of 
-MS; nurses, J5 of^a total of 107; patients, 8 out of a total of 47,0, ■)() admis- 
sions; 4 of thcs(» occurred in a small ward epidemic. Two orderlies were 
inf(*cted while caring for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Xewman concludes from 
his study of eriteric in London that dirend personal inflection, and infection 
through food are tlu^ two common channels for its |)ropagation. 

(h) is the most common source id' wide spread epi- 

demics, many of which have heem shown lo originate in tiu' contamination 

j ^ . 

•Only throe of those were hi atteudunce oo typhoid cases. Two of the liv<i dii*<J-^ 
Oppenheimer and Ochsner. 
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of & well or a spring. A very ^riking ojie occurred at Plymouili, T’a^., in 
1885, which was investigated by Shakespeare. TJie town, with a population 
of 8,000, was in part supplied with drinkftig-watcr from a reservoiv fed })\ 
a mountain stream.’ During January, Fcbimary, and March, in a cottage 
by the side of and at a distance of from to SO feet from this stream, ji 
man was ill® with tyjdioid fever. Tlic attondaiits ivere in the habit at nigh4 
of throwing out the cvacuatlorts on the ground toward the stream'l During 
these months the ground was frozen and jeovored with f<tiow.* In tlie lalter 
part of March and early in Aprd there was considerahle rfrtnfalliaind a tliaw. 
in which a large part of the three ui<intlis’ aceiiiiiulation of (Wscliarges Wii'^ 
waslied into a brook, not (>0 feet distant. A1 the vt*iy lime of this thaw 
the patient liad numerous and copious disehargi's. .\hoiit tlie 10th of Aj)nl 
cases of typhoid fe\er broke out in the town, apjx'ariifg lor a time* at tin- 
rate of iifVy a day. In all about 1,*200 pi'ople were attacked. An immense 
niajorify of all the casi‘s were lu the ijurt of jthe town which received water 
from tlie infected resi'rvoir. 

The experience of MaoUtone in lS!t7,nhi>lrat('s the wiilj'-sprt'ad and seri- 
ous character of an epidemic when thi‘ water-Mipply becomes badly contami- 
nated. The outbreak began about the middle of Sfeptemher, and within thii 
'first tw'o weeks ."iOO cases were reporleil. Hv OctohiT ’^I’th tlu*re were 1,7 IS 
cases, and by Xovemher 17th I.SIS ca>es. In all. in a ])opulation of 35,0ti0, 
about 1,1)00 persons were attacked. 

(r) Tjjpkoid Carriers . — 'Fhe lauilli may persist for years in the liih- 
passages and intestines of jUMMuis in good health. Tlu\\ ha\(* Ihmmi found h\ 
Young in the urinary bladder, and by Ilunner in the gall-bladder, ten and 
twenty years after the fever, and there ha\c Imh-u ca-^es of typhoid hon(‘ lesion 
from whit'h the bacilli were isolated tiiaiiy \cars after the jirimary atta<k 
Withki the ])ast few’ years the work (d’ Str.i^^hurg observers has called attention 


to a group of chronic typhoid carries of tin* tli>l intportance in the spread 
of the diseai^e. One woman, a bakei, had t\phoid fever ten years |)re\ioU''l\ 
The bacilli were found in large iMindM*rs in lier stools. ENerv iu*w emphnee 
in the bakeiy sooner or later h(*came .‘'♦•riously ill with typhoid-like svmptoni^. 
and in two juwsons '♦he disease pro\ed talal. Se\cral IfH-ali/ed epiilemics ha\e 
been traced to these carriers, partiiulaily in a-\luni<, a*! iletiwmined by tli* 
Strassburg ob.vrvers. Ledingharn, in one of the S(o|< h as\lnms at whn h 
since 1M)3 small outbreaks ol Ivphonl ffV(*r had o(<iM'red, reported 31 ca.H-' 
wvth 9 fatal. Xothing abnormal could he detenmned in the water or in ih'- 


milk. Ihree tvfihoid carriers w'ere delectecl. Soper reports an instniu’c in 
w'liicli a cook, apparently in perfect, health, hut in whose stools bacilli ha ' 
been present in large mimlH-iV, had lM‘en re^ponHhh> fort-the occurrence m 
typhoid in seven, households in live vears. Apparentlv ihvrfi is no limit I- 
the length of time in which the bacilli may remain in the ‘liile passages aii.i 
pass into the stools. Dean reports a case of a c arrier of twc*nty-nine year- 
standing, and instances of ev.-ri longer duration are nrorch'rl * 

(d) I^fiotL of Foofl.~ m\k .,K.y Ik. (1,.. s.*)nr<... of i.ifi-dinn. .Onr -I 
he most tliorouff ,1,,.. („ ihU was limt invrsli-alr.l 

hy Ballar.1 in Islm-lon. ’I’Ik. milk may hr- .•o,HHmi,ml...l hy i„rP,.(o,l wal. f 

nTrt'and^^^^ ^^pxli'niies have been eolleeled by Kriie-i 
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Tli«* ;^cnns niny l»e conveyed in u-e, jyilads of various sorts, (dc. Tlie 
(lajijer ot' catiii;^ udery and oilier uncooked vo;;cLa)ilcs, which jane ^nown 
ill soil j[)n which inlVclcd jnatei>al lias heen used as a fertilizer, inusl not 
he For^^otten. 

Oysters . — Much attention liis heen paid oF laPe years to the oyster as a 
source of infection. In several epidemics* sikIi as that in Jtfiddletown, 

i- eported by (’onn, tliat in Na])les, by Lav is, ’and in tl?e outbreak wliicli 
^occurred ai \\»inchestcr, the chain of circumstantial evidence seems com- 

jihde. Mos^ suf^f^^stive sporadic cases have also heen recorded by Broadbent 
and others. »Foot(i showed that oyst(M*s taken from the feeding-grounds in 
rivers contain a largm* number oF micro-organisms oF all sorts than those from 
Ihii sea. rhanteinesse fouu^ t.vplioid bacilli in oy^teis which had lain in 
iiifecded sea-water, e^en aFter they had heen transFerred to and kept’ in fresh 
water for a time. (’. W. Fiidd, working in the laboratories of the Department 
of llealtli, New York (I!)()l). conllrms the* ohi'crvations of both Foftte and 
( 'hantemesse, hut he could nht determine that the bacilli were able to mul- 
liply within tin* ov^ters. .Mrisny, in his report to the French Government 
(iiaiO), ailmit'^ the po.'«sibility of oyster inlcction, hut he thinks that the oyster 
plays a very small rolr in-ridation to the total morliidity of the disease. Mus- 
.M'ls have also heen found contaminated with typhoid bacilli, and it is stated 
that dried lish have (‘arried the inlection. 

(e) Flif's.— 'riie importance of Hies in the transmission of the disease 
was brought out vimt strongly in the Spanish-American War in 1898. The 
Ifeport of the Goiiimis'-ion (li(‘ed, \'aughan, and Shakespeare) states that 
“ Hies were undouhtidlv the most active agents in the spread of typhoid fever. 
Flies alternately vysited and fed on the inlVcted faval matter and the food 
in the mess-tent. . . . d’vphoid fever was much less frecpieiit among members 
of nu'sM'S who liad their mess-tents screened than it was among thos^ wdio 
took no such precautions." In the South African War tj^erc was a perfect 
jHagiie of Ilies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej^ had a great deal to do with the 
disseminarion of the disease. Firth and Horroc'ks demonstrated the readi- 
ness with which Hies, after feeding on typhoid stools #r fresli cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the (’hicago ejiidemie of, 190*^ by Alice 
Hamilton. Flies (aught in two undrained privies, on the fences of two yards, 
oil the walls of two houses, and in the room of a typhoid-fever jiatient, w\we 

ii- ed to in(H‘uiate eighteen tubes, and from five of these tubes typhoid bacilli 
''•■rc! isolated. * 

(/) Contamin%lion of the Eoil. — Filth, bafl sewers, or cesspools can not 
in tlicniselves cause typhoid fever, but tliev furnish the c(inditions suitable 
For tlie ])rcservafion of the baeillus, and ]K)ssibly for its propagation. 

Dust may ba an ii»t)ortHnt factor, lliougli it lias been shown that tlie 
bacilli (lie veryMiuickly wlieu desiccated. In tlie dust storms during tlie South 
African War the food was*oflen covered with dust. Possibly, too, as Bar- 
I'inger suggests, Hie dust on the railway tracks may laieome contaminated, 
^len working on the tracks nr^ very liable to infection. 

Mgx^ Qg liiFKCTioN. — While the baeilliia lias its primary seat of aqjtion 
in the lyinphntie tissues of the intestines, the fever is very largely due t'l 
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its growth in the internal organs. As Maelngan very well pula it, tbejicJion 
is dual, one a local specific aclioiS of the parasite on the glands of the intes- 
tines, and a general action of tlie organism the blood and l.issiu^a. A single 
bacillus in ten days, as be says, might produce a billion, and tlie incubation 
represents the period during winch tlie bacilli are being reproduc(*d. 

We may nvognize the following groups:^!. OnVmanj typhoid fever wUh 
marl'cd etifrric IcMons. Ai\ ipimcnse majority of all the cases are of this 
cTiaracter; and while the spleen and mesenteric glands are iiivolved tlie lym- 
phatic apparatus of the intestinal walls hears the brunt ^of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may b6 found only 
after a very I'andul search. In reviewing the cases of “ typhoid -.foyer' with- 
out intestinal lesions/’ Opie and Bassett call attention to the fact that in 
many negative cases slight lesions really did* exist, M^jile others death 
occurred so late that the lesions might have lulled, l^^y^me ckg§|s the 
disease, is a general scptic;eniia with symptoms of severe ,^jMfcntion and high 
fever and delirium. In others the main le^iens nmyv^n organs — liver, 
gall-bladder, pleura, meninges, or even the endocai^^ni!'^ C^^.in.which 
the typhoid bacillus enters the body without ' Jesion of ihe intes- 

tine. In a number of the earlier cases reporte$'u^||||[^ the demonstration 
of the typhoid hicillus was inccmclusive. In bthefs the inti'stine showed 
tuberculous uhnu’s, through which the organisms may have entered. But 
after excluding all those, a few ca'^es remain in wliit'h the d(‘monstratioii of 
the typhoid bacillus was conclusive, cases in which death occui red early, and 
3’ct after a very careful search no intestinal lesions could be found. Then* 
were 4 cases in tliis series, rndoubtedly the inti'stinal legions jjiay be so 
slight as not to be recognizable at autopsy. There is no conclusive evi- 
dence that typhoid bacilli ever enter the i)ody eveej)! through the intestinal 
tract. 4. Mixed infections. It is well to distinguisli, as Dreschfeld jwints 
out, ‘between double infections, as with bacillus tu])erci^losis, the dijditherln 
bacillus, and the plasmoclia of Laveran, in which two dilh'rent diseases are 
present amf can be readily distingiiisla'd, and the true mixed or secondary 
infections, in which the conditioSs induced hv one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fevtir cas('a s<‘c- 
ondary infection with tlie colon bacillus, the strcjitococcus, staphylococcus, 
or the pneumococcus, is (juitc common. T). Para-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, hut in which no serum reaction with 
h. typhosus was present. From the bloo<l of this patient he isolated in jmvc 
culture a bacillus, ditTeriug from B. typhosus, but having proyierties inter- 
mediate between B. typhosus and B. roli. This organism resembled om' 
which was isolated in 1897 by Widal from an msopliagcar'abscrss, and which 
be called a pard-colon bacillus. In 1900 Cusliing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a coato-choii- 
dral abscess following an attack resembling typhoid fever. 'Fliesc organisms 
belong in a group which also contains B. rjiteritidis, described as the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of. more accurate bacteriological 
methods, similar organisms have laicn cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. • Enlargement of the splerii 
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luis D€e» quite constantly present, while; rose, spots have been frequently seen, 
.nidr- Intestinal symptoms, even liaemoiThages, have occurred, but perforation 
not been met with. Many cases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelaj of ordinary typhoid fever may occur, 
and tlie para-typhoid organism has been isolated from the lesions of osteo- 
nvvelitis, an in (lamed testis, and a chondrosteVnal abscess. In the ordinary 
work of a. medical clinic the cases are not very common. Thete were only 8 in 
i\w last SOO.cases in. my series. There have been about 15 autopsies (Birt), 
iiMially witli .enteric lesions. There is nothing in the clinical or anatomical 
fi.ilures# t^ differentiate it from ordinary typhoid, and for practical pur- 
po>os thoy^ my be considered the same discak The question is a bacterio- 
logical mie, the diagnosis rests upon the cultural peculiarities of the 
oigani^ isolatAfroA the blood or stools, and upon the agglutination tests, 
d'- EQcal typhoid bacillus may cause a local abscess, cystitis, 

or cholficy^tmsjJljBK of a general infection. 7. Terminal itjphoid 

luf^ons In ra^^Ws tlie bacillus causes a fatf in feet ioTf to wards the 
eiitTof otlier diseag^^gtejfc subjects may, of course, be typhoid carriers. In 
two cases of »ialigda|^|6e at the Johns Hoiikins Hospital the bacilli 
weie isolated from thwBB&lf and there were no intestinal lesions. 

of the Growth of ihf} Bacilli . — Brieger isolated from cultures 
a ])OJSon belonging to the group of ])tqmaincs— -tyj^toxin. Later he and 
liaeiikol isolated a poison belonging to the group of .toxalbumins. Accord- 
ing to Picifto, the chief poison liclongs to the intracellular group of toxins. 
Sidney Mai tin has isolated a poiMm which is in the nature of a secretion, 
but does not dilTer from that coniained within the bacterial cell. Injected! 
into animals it caus^?s lowering of temperature, diarrha'a, loss of weight, and 
((generation of tire myocardium. Its chemical nature is not known. Sim- 
ilar, but weaker, ])oisons may also be isolatt'd from cultures of Bacillus, coli 
and otlier members df this grouj). No toxins have. yet been isolated which 
(aiis^ ( iianges in animals at all comparable to typhoid fe\cr in human beings. 
Mactadyen^ and Bowlaiid, by meehanically breaking u]) the bacilli after they 
bail b('en titen by means of liijuid air obtained toxins, which injected into 
nionkiys had both antitoxic and antibacterial properties. 

Morbid Anatomy. — Ixtkstinks. — A catarrhal condition exists through- 
out the small and large bowel. Specific changes occur in the lymphoid ele- 
ments, chiefly at the lower end of the ileum. The alterations which occur 
are most conveniently described in four stages: ^ 

1. Hyperplasia^ which involves the glands of Pey.er in the jejunum and 
il(‘um, and to a xariable extent those in the largo intestine. The follicles 
a IV swollen, grayisluwhite, and the ]mtehes may project 3 to 5 mm., or may be 
I'll!! more prominent. *^1 he solitary glands, which range in size from a pin's 
ie«ul to a pea, are usually deeply imbedded in the suhrnneosa, but project to 
a variable extent. Occasionally they are very ])rominent, and may be almost 
h'dunculatcd. Microscopical examination shows at the outset a condition of 
b'tierrenjia of the follicles. Tiatcr there is a great increase and accuinula- 
(i(»n of cells of the lymph-tissue which may even infiltrate the adjacent 
uweosa and the muscularis; and the blood-vessels are more or less com- 
pressed, which gives the whitish, ana?niic appearance to the follicles. TJhe 
‘^•‘lls have all the characters of ordinaiy' l>nn]ih-corpusclcs. Some of them, 
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however, are larger, o])itlielioii^, and ooiitaiii several nuclei. Occasional! 
cells containing red blood-corpuscles are seen. This so-called medullary inlii 
tration, which is always more intense tt^ward the lower end of the ili^im 
reaches its height from the to the tenth day and tlicii undergoes oi^ 

of two changes, rcsolutidh or necrosis. Death very rarely takes place at lliu 
stage. Egsolution is accom]»lIshed by a fatty and granular change in u,. 
cells, which are destroyed And ahsorbed. A curious condition of'Wie patcli.s 
is produced at this stage, in which they have a ndicijlated appearance, ih 
plaques a surface reticulee. The swollen* follicles in the ^aitchgiindergo tcm 
lution and shrink more rapidly than^the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, Ix^^oiu. 
necrotic and disintegrate, leaving the little pits. In this process super]i( i.i 
haemorrhages may result, and small ulcers may originate by the fusion 
these superficial losses of substance. 

Except histologically there is notlnng distinct i\e in the hyperplasia of tin 
lymph-follicles: but A^art from enleric ue fan*lv see in adults a inarkrd 
affection of these glands with fever. In c hildnai, however, it ift not luu-oni- 
mon when death lias occurred from int(‘''tinal airectious, ami it is also HMt 
with in measles, diplithcria, and Marl<*t fever. 


2. Necrosis and Shuj/hinq — When tin* hy|)(‘rpla''ia of the lymph-folli' ic. 
reaches a certain grade, roolutum i^ no bmu^cr [u^sibie. 'Fhe blood-No-i Is 
become choked, tlu're is a condition of aiuemic' necr(>^is. and sIougli> form 
which must be separated and thrown off. 1'he m‘cro-i< i> probably due iii 
^reat part to the direct action of the bacilli. .\(.-onling to Mallory, ilui.- 
occurs a proliferation of endotludial <elU due to the action of a to\in. Tlu-^. 
cells are phagoc\tic in ('liaract(*r, and the >\Acl!ing of thu inte>tinal Ivinpbniil 
tissue is due almost entirely to their lormaiion. 1’lu* tum ro^i^, he think', 
is dpe to the occlusion ot the veiiin and capillaries hy lihrinous thromiji. wliuli 
owe their origin to dcguncralion of phagocUic c(‘lls.l)eneath tlie lining eii.lo- 
thelium of the voxels. The jiroce**'. may he siipertieial, affecting onlv ili<* 
upper part of the mucous coat, or it jna\ c\tcml to and in\ol\e tlie Mibiini- 
cosa. The “slough" may Muiictimc. lie npn,, the IVver's paich M-an.b 
mvolvingr more than the epithelium (Marclund). it is'alway. moiv intc,,. 
toward the ileo-ciucal valv(‘, ami in \<-ry M'\crc ca-o tlie greater part of il,. 
mucosa hist foot of the ib-iim may be emun ted into a browni-h-blm !• 

eschar. The necrotic area in the siditarN gbiml> forms a vellowi<h ..ii 
<which often involves only ilie mo.«.t prominent p.unt of a foiliele The exic * 
of the necrosis is very Nuriahle. It may pa^. deep into the muscular ccm., 
reaching to or even perforatinir the pcrilomeum 

3. Vlccration.-Tho «,.j,arntio„ „f .slou.-liin' - 

18 gradually efft-ctod from the e.lge« i,„vard. an.l r..,ull.s i„‘ (he fornml’.M 

ninnnt’nf'*’ .l.reetly Iiroiiorlioiiute to l!ie 

Z ult I °'T‘ 1 ‘f';- the entire thieku.iss of the u.ueo.,, 

may not be involv,.d and the lo,.s of sul,sta,He ,„av l.e Muall and .h«llo«. 
More commonly the slough in separating e\p(■^es the snlumieosn 'iiid iim- 
tviwi >«ttor, wl.ieh fortus the floor ot a luajoritv of ail 

Iwav and r' / ft' '"'i'- IVyer’s patch to slou.l. 

a^ay, and a perfjctly ovoid ulerr opposite to tlie iiiesenterv is rnrclv >ecn 
Irregularly oval and rounded forms arc most common. A large patch may 
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ucsont Aree or four ulcers divided by se^ta of mucous membrane. The 
LMituilal 6 or 8 inches of the mucous membrane of the ileum may form a 
iir^o ulegr, in which are here and there islands of mucosa. The edges of 
li(‘ ulcer are usually swollen, soft, sometimes congested, and often under- 
iiincd. At a late period the uk^Ts near the valve may have very irregular 
imiious borders. The base of a typlioid ulcer is smooth and c/ean, being 
i^ually folded of the submucosa or of the mukularis. 

, There may hh large ulcers near Uie valve and swollen hyperaemic patches 
if IVyer in tlje upptr jiart of the ileum. 

-1. Healings — This begins with the. development of a thin granulation 
i.v-iie which covers the base. Occasionally an appearance is seen as if an 
Iter had h(‘aled in one ]}ln(‘e#and was extending in another. The mucosa 
»radiiall,'f extends frofli tlu' edge, and a new growth of epithelium is formed. 
Hie glandular (dement are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /h*ath (Juring ndapse healing ulcers may be 
cell in some j^itches with fre^fi ulcers in otluTs. 

Wo may say, ind('(‘d. that h(‘aliijg begnns with the sepai’ation of the 
iloiighs, as, when roMihition is impossible, the removal of the necrosed part 
s the first step in the jirocess of re]»air. In fatal eases, we seldom meet with 
f\i(lences of cicatrization, as the majority of deaths occur before this stage 
reaeh(‘d. It is reinarkahle that no matter how (*\tensiv(i the ulceration has 
been, healing is never a.s-oc'ialed with 'stricture, and typhoid fever docs not 
appear as one of the causes of intestinal ohst ruction. Within a very short 
:]ine all tra(‘es of the old ulcers disajipear. 

LAKCiij iMKSTi.xt:. — I'lie eiecuni and colon are affected in about one third 
tliq eases. Somotiimcs th(‘ solitary glands are greatly enlarged. The 
niters are usually larger in the ea*eum than in llie colon. 

J'khfoiutiox of thi: Howi:l. — Jticidnnc at Autopsg. — J. Scott's 

fi^mres, embracing IftlM eases from recent Knglidi, iGanadian, and American 
poiirees, give 351 deaths from perforation among 1,03T deaths* from all 
[■auscs, a percentage of 33,8 of the deaths and 3.0 of the eases, 'jriic German 
Fiatislies givb a much Iuwit proportion of deaths from perforation; Munich 
in l\000 autopsies, 5. T per cent from perforation: Boide in 2,00^) autop>ies, 
1.3 per cent from perforation ; 'Hamburg in 3.080 autopsies. 1.2 per cent 
fnau jicrforatioii (Hector Maektmzie, Lancet, lJh)3). At the Johns lIopkiii< 
Hospital among 1.5(M) easts of typhoid fever there Avere 13 witli ]U‘rforation. 
Twenty of these were ojicrated upon, Avilh 7 ret'overies. One other ea^e died 
pf llie toxsemia on the eiglith day after operation. At the IVnnsylA’ania llos- 
pilal there AvtTc cases of perforation among 1.JU8 eases. Choiuol remarks 
that “the accident sometimes the result of ulceration, sometimes of a true 
foliar, and sometimes it is prodiurd by the distention of tlie intestine, caus- 
big tlie rupture of tissues Aveakened by disease." As a rule, slouglN are 
laflberent about the site of perforation. The site is usually in the ileum, 
limes in llcrtor Mackenzie's (*olleetion of 2d t eases: the ji'jiiniim twice, 
large Jntestiiie 22 times, ftnd the appendix J) times in his series. As a 
the perforation occurs Avithin tAA'clve inches of the* ih'o-eaval valve, 
may be Iaa'o or three separate perforations. J. .\. Scott describes tAvo 
^'Minct varieties; first, the more eoinmon single, circular. 4 )in-point in siz«, 
to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced 1^^ a large area of tissue l)ecoming .necrotic 
ranges in size from the finger-tip to 3 cm. in diameter. 

Death from hcemorrhage occurred in 99 of the Munich cases, qnd in' 1 
of IST'deathS In my 1,500 cases. The bleeding seems to result directly fnm 
the separation of the sloughs. I was not r able in any instance to find tin 
bleeding >^ssel. In one case only a single ])atch had sloughed, and a fii,ji 
clot was adherent to it. Th^ bleeding may also come from tlie 48oft swolln 
edges of the patch. • 

The mesenteric glands show hyperamia and subsequefitly become great 1) 
swollen. Spots of necrosis are comiupn. In several of my cases suppuration 
had occurred, and in one a large abscess- of the mesentery was present. I'he 
rupture of a softened or suppurating mesentpric gland, of which there are 
only five or six cases in the literature, may cause cith(»r fatal hiemofrhage or 
peritonitis. LeConte has successfully operated u})on the latter condition. Tlio^ 
buncfi of glands in the mesentery, at^tlie lower end of the ileum, is especially 
involved. The retroperitoneal glands are alsb swollen. 

Tlie spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (tiOO grams) in weight, in one ODD 
grams. Tho tissue is soft, even dillhient. Infarction is not infrequent. Ihiji- 
ture may occur spontaneously or as a result of injury. In the Munich autop- 
sies there were 5 instances of rupture of the spleen, one of which result ( m 1 
froni_a, gangrenous abscess. 

The bone-marroir shows changes very similar to those in the lymphoid 
, tissues, and there may be foci of necrosis (Longc’ojie). 

The liver sliows signs of parenchymatous degeneration. Early m the di- 
ease it is Inqiijraniiic, and in a majority of iiislaiues itjs swollen, somcwli.ii 
pale, on section turl^id, and microscopically the cells are very granular airl 
loaded with fat. Nodular areas (microscopic) (xriir in many cases, le 
described by Hanford.' Iteed, in Welch's laboratory, could not determiiir 
any relation between the groups of bacilli and these areas (Studies IT). Soino 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich iuit<»p- 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of tlii' 
series liver '‘abscess occurred. Pylephlebitis may follow absci‘ss of the mesen- 
tery or jierforation of the ap])endi\. Atfeclions of tlie gall-bladder are ii"i 
uncommon, f and are fully described under the clinii-al features. 

Kinxicys. — Cloudy swelling, with granular degeneration of the cells (»f 
the convoluted tubules, le.ss commonly an acute nephritis, may be ])re^ciit. 
Bayer, Wagner, and others described the mrurreiice of numerous small an-.c 
infiltrated with round cells, which may have tlie appearance of lymphoniai.i. 
or may jiass on to softening and suppuration, producing, the so-called inih'”'!! 
ahsresscsy of wjiich there were 7 casc'; in this series. Tlie typiioid bacilli h.iu' 
been found in these areas. They may also be found in tnc urine. The l^l'l* 
neys in cases of tyjihoid bacilluria may show no changes other than cleii'ly 
swelling. Dijditheritic infiammathm of the ^lelvis of the kidney may oci iir. 
It was present in 3 of my cases, in one of whiPh the tips of the papilla* 
also afF(?cted. Catarrh of the bladder is not uncommon. Diphtheritic inll i"^* 
mation of this viscus may also occur. Orchitis is occaaionally met with. . 

• BESj»jRATor{y#OitOAN's. — Ulceration of tlu* larvnx bceiirs in a certain iim"' 
her of cases; in the Munich series it was noted 107 times. It may comk’ 
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ot the sgfne time as the ulceration in the iljjuin. It occurs in the posterior 
\v8ll^ the insertion of the cords, at the ba&c of the epiglottis, and on the 
ary#epiglottidcan folds. Tlio cartilages are very apt to become involved. In 
later periods catarrlial and diphtheritic ulcers may l)e present. ' • 

CEdema of ,the glohis was present in 20 of thb Munich cases, in 8 of 
vliich tracheotomy was performed. Diphtheritis of the pharynx And larynx 
is not very* uncommon. It occurred in a most iJxtensivc tbrm in 2 of my 
rases, ^l-obaj; pneumonia may be found early in the distmse (see Pxeumo- 
TYriius), or it ma*’ be a late eveftt. 'Hypostatic congestion and tlie con- 
dition of the iung spoken of as splenization are very common. Gangrene 
of. the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; hemorrhagic infarction Jn 129. < Pleurisy is not a very common event. 
■Fibrinoug pleurisy oceurred in about *G per cent of tbe Munich cases, and 
eiiipyema in nearly 2 per cent. 

Changes in tjie Circulatory System. — Heart Lcsiom.-^Endocafditis, 
^yhile not a common complicatifin, is prcfbably more frequent than is generally 
supposed. It was j)resent witliout being suspected in three out of 101 aiito])- 
dcs in this series, wliile in three other cases of my series the clinical symp- 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. .Pericarditis was present in 14 cases of the Munich autopsies. 
Mifocarditis is not v(‘ry infrequent. In protracted cases the muscle-fibre is 
isually soft, flabby, and of a j)ale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described by Stokes in typhus fever, 
11 wliich, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mu.shroom-like cap. ^Microscopically, the fibres may show little 
ir no change, oven wjicii the impulse of the heart has been extremely feeble. 

V granular parenchymatous degeneration is common. Fatty degeneration 
iiiiy be present, particularly in long-standing cases with amemia. The 
valine change is not common. The segmenting myocarditis, in which the 
ement substance is softened so that the muscles separate, has #also been 
oiind, but proliably as a post-mortem change. 

Lesions of the Blood-vessvh. — Changes in the arteries are not infrequent, 
n 21 of o2 cases in our series, in which there were notes on the iftate of the 
orta, fresh endarteritis was ]iresenf, and in lo of 02 cases in which the condi- 
, Jon of the coronary arteries was noted similar changes were found (Thayer). 

I Arteritis of a peripheral Ac^sel with thrombus formation is not unconi- 
111011 . Bacilli have been found in tin? thrombi. The artery may he blocked 
a thrombus of cardiac origin — an embolus — but in the great majority of 
his'taiices they ar^ aulochthonous and due to arteritis, obliterating or partial. 

■ fliroinbo.sis in the vcyns is very much more frecpiC-nt than in the arteries, hut 
Hot such a sdrious event. It is most frecpieiit in the femoral, and in the 
b‘ft more often thafl the right. The consetpieiu es are fully loiisidercd under 
.flie symptoms. 

N^euvous System. — There are very few obvious changes met with. Men- 
ingitis is extremely rare. It occurred in only 11 of the 2.00d Alunich cases. 

oxudStion may he eilher senuis. soro-libriuous, or ]niru]ent. and typhoid 
biicjlli have been isolated. Five cases of serous and one* of juiriilcnt mcnin- 
gilis occurred in our s<*ries (C’ole). OpticJH-'uritis. whii h pc(*urs sometimq^ 
i^i lyjihoid fever, has not, so far as T know, been described in connection with 
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the meningitis. The anatomical lesion of the aphasia— seen not infrequently 
in children — is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be 'jiot 
very uncommon, even when there have been no symptoms of neuritis. 

The voliiutoury’ muscles show, in certaiHg instances, the changes described 
by Zenker, t which occur, howev'er, in all long-standing febrile affections, and 
are not peculiar*to typhoid fever. The muscle substance withiq, the sarco- 
lemma undergoes either a granular degencraliou or a li^^Jiline transformation. 
The abdominal muscles, the adductors df the thighs, a^d the pectordls are 
most commonly involved. Rupture of a rectus abdominis l:yis been found 
post mortem. Hyemorrhage may occur. Abscesses may develop in the nub- 

cles during convalescence. ^ 

Syniptoms. — In a disease so complex as lyplioid fe\ier it will be^wcll firvt 
to give a general description, and then to study more fully the symptoni^,^ 
complications, and sequoias according to the individual organs. 

General DESCRirTiox. — The poAod of irtcubation lasts from “eight lo 
fouxteen da^^s, sometimes twenty-tliree " (Clinical Society), during wliidi 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at oii>et chills in headache in 
1,117, anorexia in diarrhma (without jmrgation) in 510, cpistaxis in 
323, abdominal pain m 113, con<tipation in 21!>, ])ain in right iliac fo>si 
in 10. The patient at last takes to hi.s bed, fi*om which event, in a majonrv 
of cases, the definite onset of the disease may he dated. During the fir'll 
week there is, in some cases (but by no means in all, as has long been tauglil ). 
1 steady rise in the fever, the evening record ri>ing a d(‘grce or a degree a ml 
i half higher each day, reaching lO^C or 104°. Tin* ])ulse is rapid, from ino 
to 110, full in volume, but of low teimion and fdiiUljJlivJ*Q,tie ; the tongue 
^oajed and white; the abdomen is slightly distendi'd and tender. Unless tlif 
fever is high there is nq delirium, but the patient (*q;nplaius of headache, ami 
there may, be mental confusion and wandering at niglit. The bowels may !•(' 
constipated, or there may l)e two or three loo.^^e movements daily. Toward 
the end of the we(‘k the s])leen becomes eidarged and the rash appears in the 
form of ro^-colored spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

\A In the second week, in cases of moderaio S(‘verily, the symptoms ])econio 
aggravated ; the fever remains high and the morning remission is slight. 
The pulse is rapid and loscsAis dicrotic charact(,T. There is no longer hcjnl- 
ache, but there are mental 4x)rpor and dulne.^s. The face looks heavy; lh« 
lips are dry; the tongue, in severe eases, becomes dry also: The abdomimd 
symptoms, if present — diarrhma, tympanites, and tendoj’noss — become aggi'i^- 
jV^ated. Doath^may occur during this week, with pronounced nervous syinp' 
jtoms, or, toward the end of it, from haemorrhage or perforation. In luild 
'cases the temperature declines, and by the fourteenth day may he normal 
^ In the thivd week, in cases of moderate severity, the pulse ranges fp'ia 
lL0~to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noti<‘‘' 
able, and the weakness is pronounced. Diarrhma and meteorism may ue\r 
occur for the first time. Unfavorable symptoms at this stage are the pul- 
monary complications, increasing feebleness of the heart, and pronounced 
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^cliriiuP.with muMular tremor. Special dangers are perforation and haem- 

.orrhage. 

#\Vith the fourth week, in a majority of instances, convalescence begins. 
'Ihe \tcin^raturc gradually reaches the normal point, the diarrhoea stops, 
IIk; tongue cleans, and the desire for food returns. In severe cases the fourth 
and even the fifth week may present an aggravated picture of the, third; the 
patient groys weaker, the pulse is more rapid and.feeble, thep tongue dry, and 
the abdomen^ distend(;|Ll. lie lies in a condition of profound stupor, with low 
rmiltering delirium, and subsultus tftndinum, and passes the fa 3 ces and urine 
involuntarily.*^ Heart-failure and secondary complications are the chief dan- 
gers of this period. 

In tlie fifth and aixih weeks protracted eases may still show irregular 
fever, an^ convalescence may not set ih until after the fortieth day. In this 
jieriod we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhisJinie, too, occur many of the (‘omplj cat ions and se(|uclae. 

Si'EC’iAL Fk.vti UEs AND — Modc of Onset. — As a rule, the 

symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(n) Onset with Pronounced, sonielimes t^udden. Xervons Mnnifcstations. 
— Headache, of a severe and intractable nature, is by no means an infr(H]uent 
initial symptom. Again, a bcvere facial neuralgia may for a few days put 
the jiractitiouer off his guard. Tn cases in which the patients have kept about 
iind. as th(‘y say, fought the disease, the \ery first manifestation may be pro- 
nounced, delirium. SiK'h tiatients may even leav(‘ home and wander about^ 
for days. In rare ceases the disease sets in willi the most intense, cerebro- 
spinal symptoms, simulating meningitis — scwere headache, photophobia, re- 
traction of the head, twitching of the juu^cle^. and even convulsions. Occa- 
sionally drowsiness, stuppr, and signs of basilar menyigitis may exist for ten 
(la\s or more before the characteristic symptoms de\elop: the onset may be 
^itli mania. 

(?0 HbVit Pronounced Putmonarij Fijinidonis. — The initial bronchial 
catarrh may be of great severity and obscure tlu‘ other features o^the disease. 
More striking still are those cases in which the disease sets in with a single 
chill, with painAii tlu* side and all the characteristic features of lobar pneu- 
nionia. or of acuti*- pleurisy; or tuberculosis is suspected. 

i^') .With Intense (J astro- intestinal Sifniptoins. — The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
the surgical w’ards for appendicitis. 

{d) With symptoms of an acute nephritis. !#moky or bloody urine, with 
niucli albumin*and tube-casts. 

(r) Amhulatof^j Form. — Deserving of especial mention bre those cases 
typhoid fever in which the patient keeps about and attempts to do work, 
perhaps takes a long journey to his home. He may come under observa- 
tion for the first time with a»tcmperature of 104° or 105°. and with the rash 
''*‘‘11 out.* Many of these cases run a severe course, and in general hospitals 
thyy contribute largely to the total mortality. Fiimlly, there arc rare in- 
f^taiu'cs in which typhoid is unsuspectei^ until perforation, or a profuse hsem - 
orrhage^from tlie bowels occurs. 



72 


SPECIFIC INFECTIOUS DISEASES. 


Facial Aspect. — T^urj y f.hp. the checks^ my lli^hed andt lhe t,oy <‘s 

bright. T oward the end of the ^i^st week the expression becomes moroJifeN 
les^and when the disease is well establisliQd the patient dull, and he«>¥y 
foot There is never the rapid anaemia of malarial fever, and the cofor of llic 
lips and cheeks may be retained even to the^tliird week. 

I^YER.— (fl) Eegular Course. (Chart TF.) — In the sta^^e of invasion thr 
fever rises steadily during tve first five or six days. The evening tcmperatufi 
is about a degree or a degree and a half higher than th§ moj-niii" remission, 
BO that a temperature of 104° or 105° is nftt uncommon b}\the end of the lird"’ 
week. Haviiig reached the fastigium or height, the fever then ‘jiersists with 
very slight daily remissions. The f^ver may be singularly persistent and 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit- 
tent. The difference between the morning or evening record may be 3° or 
and the morning temperature may even be normal. ItcfR^i^ by lysis, and tlie ' 
temperature is not considered nornial'until the evening record is at 98.2'. 

(&) Vgriations from the typical temperature curve are common. Wr do 
not always see the gradual step-like ast*ent in the early stage; the case.-- di> 
not often come under observation at this tim(‘. When the disease sets in 
with a chill, or in children with a convulsioru the temperature may risi* jii 
once to 103° or 104°. In many cases defervescence occurs at the end of tlie 
second week and the temperature may full rapidly, reaching the noniial 
within twelve or twenty hours. An inverse tyjK‘ of tem])orature, high in ilie 
morning and low in the evening, is occasionally seen but has no espc'cnil 
feigniflcance. 


Sudden falls in the temperature may occur: thus, as shown in Chart IV, 
a drop of G.4° may follow an intestinal hajjuorrhagi*, and 'the fall mav be vn v 
apparent even before the blood has appeared in the stools. Sometime dur- 
ing the anemia which follows a severe liamiorrhage from the bowels then* are 
remarkable^ oscillations in tlie temperature. Hvjjorpyrexia is rare. In oulv 
58 of 1,500 cases did the fever rise above ;0G°.‘^ Before ileath the fever mav 
rise ; the highest 1 have known was lj)9.5°. 

(c) Post-typhoid Variations. (1) Recrudescences. — After a normal tem- 
perature of perhaps five or six days, the fever may rise smldenly to 102 er 
103°, without constitutional disturbance, furring of the tongue, or abdomi- 
nal symptoms. After persisting for from two to four davs the tempeiM- 
J:ure falls. Of 1,500 cases, 92 ])re>enled these post-tvphoid elevations, brM‘f 
notes of which are given in the Studi(*s on Tv[)hoid Fever. Constipai ion, 
errors in diet, or excitement may cuum* them. The>e attacks are a freiiumil 
source of anxiety to the practitioner. Th(*y are verv common, and it i. imt 
always possible to say upon what they depend. As a rule‘, if the rise in tem- 
perature 18 the resuR of the onset of a comjdication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspens 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule me fever falls after lasting a few days,, 

(3) TAe Sub-febnh Stage of Convatpxcenee.—\n eliildrcn, in very nerv- 
ous patients, and m cases with an«raia, the evening temperature may k.-|. 
ujp for weeks after the tongue has cleaned and the appetite has returne.l. 
This may usually be disregarded, and is often best treated by allowing il"' 




Days of Kolapse, 1 3 

Chart TT.— Typhoid Fever with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. — Low temperatures un typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following lueniorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,^ 
particularly in th^ protracted cases with great emaciation, the teviperature 
may bo 96.5° or 97°. It is of no special significance. 

{(1) The Fever of the Relapse. — This is a repetition m many instances 
of the original fever, a gradual ascent and maintenance for a, few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart 11.) 

(c) Afebrile Typhoid. — There are ea'^es descrilied in ^vhicli the chjief fea- 
tures of the disease have been present without the twistence of fever. They 
are ext^inely rare in this country. I have seen a case*, afebrile at the thir- 
teenth day, and in which the rose spot^ and oHtn* features persisted till the 
twenty-eighth day. 

(/) Chills occur (rtj[ sometimes wifi! the fever of onset: {h) occasion- 
ally at intervals throughout the course of the diM*ase, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of comjilications, pleurisy, 
pneumonia, otitis media, periostitis, et('. : {d) witli acti\e antijn retie treai- 
nient by the coal-tar remedies; (c) oi*ca^ionally during the period of defer- 
vescence witliout relation to any complication or sequel, jirobably due to a 
scmti(' infection; (/) according to TIerringham, chill.N may risult from con- 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in T\j)hoid fever, Studies II.) 

Skiv. — T he characteristic rash of the di^'Case consists of hyperiemic spots, 
which^ a])pear from the s(‘\eiith to the tenth day, usually at lirst upon the 
abilomen. They are slightly raised, flattened paimles,, which can be felt dis- 
tinctly by tl^e finger, of a rose-red color. disa[)pearing on pressure, and rang- 
ing in diameter from 2 to 1 min. They were present in 93.2 jier cent of tla* 
white patients and 20.6 per cent of the colored. Thev come out in* successive 
crops, and after persisting for two or three days tluw disap])ear, occasionally 
leaving a broAvnish stain. The spots may be ])r('M*nt upon the back, and not 
upon the abdopien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurr(‘d 
ov the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
The cases Urith ^ery abundant eruption are not iK'ce^sarily more severe. A> 
already noted, the typhoid bacilli have been found in the spots.** Of variations 
in the rash, frequently the spots are cap|)(;d by small ve^sidcs. Cases that 
have not been carefully sponged may show sweat vesicles, eitht^r miliary or 
sudaminal. In 1^8 cases in my series there were purpuric ‘Spots. Three of 
the cases were true ha?morrhagic typhoid f(‘ver. The rash may’ not appe^ar 
until the relapse. In 21 cases in our scries the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common irf adults 
after hydrotherapy. Occasionally the skin peels off in large flakes. 

^mnxig other s^n lesions in typhoid fever the foUowinff may be- men- 
tioned : o j 
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Exyilujna . — It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush — E. typtiosum. Formerly we thought this 
jjight be due to quinine. • 

The taclie cerebrale, a red line with white borders, is readily produced 
by drawing the nail over the sk^, a vaso-motor phenomenon of no special sig- 
nificance. Sometimes tlie skin may have a peculiar mottled piqk and white 
nppearange. E. exudativurn, E. nodosum, and •urticaria may bo present. 

flprpps . — Iferpqs is certainly rare in typhoid fever in comparison with 
Its great frequency in malarial IVvor and in pneumonia. It was noted in 
‘^^0 of our cases, usually on the lips. 

The taches hUuaLres — PeHouiata—Mucula^ ccruhr . — These are pale-blue 
oi' steel-gra\' spots, subcuticular, fiom I to 10 mm. in diameter, of irregu- 
lar ouyiiie and moat abumbnit about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due>to lice 
(K‘e PKDTcnnosis). 

Sl'in Gangrene . — In cblhjrbn npmS, may occur; as reported by ^IcFarland 
in tbe Philadelpbia epidemic of 1808 tbere were many cases with multiple 
areas of gangrene of tbe skin. The nose, ears, and genitals may be attacked. 

Swcals. — At the height of tbe fever t!ie >kin is usually dn’. Pxofuse 
sweating is rare, but it is not very uncommon to sei^ tbe abdomen or chest 
iii(»i^t with perspiration, particularly in llu* reaction Avliich follows the bath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally be associated with chilly sensations or actual dulls. Jac- 
(oiid and others in France have especially described this sudoral form of 
ty]ihoid fever. There may be recurring paroxysms ot chill, fever, and sweiJts 
(even s(‘veral in twenty- four hours), and tbe case may be mistaken for one 
of intermittent fe\(‘r. Tbe fever toward the (‘nd of tbe second week and 
during the third week may be intermittent. Tbe characteristic rash is usu- 
ally jiresent, and, if a])sent, the negative conditioq of tbe blood is sufticient 
tn (‘X(.lude malaria. The sweating may occur chiefly in the third and fourth 
wa‘ks. 

(Edema of the skin occurs: 1. As the result of vascular obstructiou. most 
commonly of a vein, as in thrombosis of tbe femoral vein. connection 

^\ith ne])hriti8, very rarely. 3. In association with the ana?mia and cachexia. 
A udlow color of tbe jialms of tbe hands and of the soles of tbe feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldnes.s. Tbe nutrition of tbe nails sutTers, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whetbor due to a cutaneous exhala- 
tion or not, there certainly is a very distinctwe smell connected with many 
|>atients. Nathan Smith describes it as of a ‘‘ senii-eadavcrous, musty char- 
acter.’’ 

Jjineoe alrophica \ — Tunes of atro])hy may appear on the skin of the abdo- 
men and lateral aspects of the thighs, similar to those seen after jiregnancy. 
d'bey have been attributed, to neuritis, and Duckworth has re])orted a case 
in whi^h the skin adjacent to them was hyi>er*sthetic. 

, Bed-sores are not uncommon in protracted castes, with great emaciatioiL 
As a rule, they result from pressure and are seen uj)on the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch {ulness 
do much for their prevention, but it is to be reiiieTubored that in cases with 
profound involvement of the nerve ccntres*acutc bed-sores of the back aiwl 
heels may occur with very slight pressure, and with astonisJiing rapidity.^ 

Boils constitute a common and troublcsoi^ie siJqUL ‘1 of the disease. They 
appear to be, more frequent after hydrotherapy. 

V CiRCULATOEY SYSTEM. — The hiooxl presents important changes. ^ The fol- 
lowing statements are based on studies which AA . S. Tlmycv has made in 
my wards (Studies I and ITT): ‘During the first two wci'ks there may be 
little or no change in the blood. Profuse sweats or copious diarrhoea may, 
as Hayein has shown, cause the corpusefes — as in the collapse stage of cholera 
— ^to rise above normal. Iii-thc third week a fait usually takes place in cor- 
puscles and haemoglobin, and the numbet may sink rapi(liy even to 1,500, U()0 
per c. mm., gradually rising to normal during convalescence. ilMien the 
patient ‘^rst gets up, there may be a sliglit fall in the number of corpusdc". 
The average maximum loss is aliout 1,000,000 ti^the c. mm. 

The amount of 'hiemoglobin is always reduced, and usually in a greater 
relative proportion than the number of* red corjinscles, and during recov- 
ery the normal color standard is reached at a later period. ^ Lyucopeuia — 
hypoleucocytosis — is present througbout the course. Gold baths increase 
temporarily the number of leucocytes in the peri])heral circulation. Tin* 
absence of Icucocytosis may be at limes of real diagnostic value in distingui>h- 
ing typhoid fever from various septic feviTs and acute inllammatory processo 
The polymoiphonuclear leucocyte^ are normal in number, while the lyiupho- 
c^tes are relatively increased. Wlien an acute inllammatory ])rocess occurs in 
typhoid fever the leucocytes show an increase in tlie polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart show^ tlie>e changes w(dl. (Chart IIT.) 

The post-typhoid ansejuia may reach an extreme ^gradc. In one of mv 
cases the blood-corpuscles sank to l,3(M).t)n() pur c. nim. and the Invmoglohin 
to about 20 per cent. Tlicse severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 34 cases with general 
and extreme ginsemia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is incrcasctl 
in rapidity, but not always in proportion to the height of the fever, and thi'^ 
^y be a very special feature in the early stages. As a rule, in the first we(‘k 
it is above IQO, full in volume and often dicrotic. There is no acute di^'aM* 
with which, in the early stage, a dicrotic pulse is so frcquelitly associated 
Even with high fever the pul.se may not be greatly accelerated. As the dis- 
ease progresses the pulse becomes more rapid, feebler, and smrfil. In (i per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extrcm(‘ 
prostration of severe cases it may reach 150 or more, and a mere umlula- 
tion— the so-called ruling pulse. The lowered arterial pressure is mani- 
fest in the dusky lividity of the skin and eoldnessmf the hands and feet. 

During convalescence the pulse gradually returns to normal, and occa- 
sionally ^comes very slow. After no other acute fever do we so frequentlv 
lueet with, bradycardia I have counted the pulse as. low as 30 , and in'- 
stances are on record of still fewer beats to the minute. Tachycardia, while 
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less cofiidon, may be a very troablesome* and persistent feature of con- 
valescence. 

• Bloofjt Pressure , — This is usuttlly from 115-125 m. m. Hg. (Riva-Ttocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdrc is a gradual fall during 
tlic course to about 100-110 m. ni. llg. at the beginning of apyre:»a. In two 



three weeks later the pressure has usually returned to normal. Ilasraor- 

• liage usually produces a marked fall both in the systolic and diastolic pres- 
siirc. I n some nf ppjfm’nlinn fhprn is a shaip rise in systolic pressure. 
Tubs ancTicejpQiigca usually cause a rise of 1P-2D lu. ni..ITff* 

• The heart-sounds may be norm.il throughout the course. In severe cases, 
die first sound becomes feeble and tliere is often to be heard, at the apex ^nd 
along the left sternal margin, a soft systolic murmur, which was present in 
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22 per cent of our cases. Absenc# of tlie first sound is rare. Gallop n'hythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and* the long pause is much sliortenbtl 
(embryocardia). 

Of cardiac complications, pericarditis is j:arfi_ftn,d has been met with 
chiefly in rfiildren and in association with ])neurnonia. It was present iu 
three of my series'and occurfed in only 14 of the 3,000 Munich post mortem^. 
Endocarditis Avas fQ]md_post mortem in three cases, and the pliysical sigii';^ 
suggested its presence in three other cases in the series. Mjfocardiiis is mon* 
co mmon, and is indicated by a progressive weakening of the heart-sound and 
enf(‘eblement of the action of the organ. 

Complications in the -Arteritis vith thrombus formation oc- 

curred in four cases in the seri(‘s, one in tlie brandies of the middle fercbral, 
two in the femoral, and one in the brachial. In one c<ise gangrene of tin* 
leg foflowed. I saw a similar case with Itpddiek, in Montreal, in AA’hidi 
obliteration of the left femoral artery ocenrmf ■on the sixteenth day, and of 
the vessel on the rigid side on the twentieth day, with gangrene of both feel. 
Pain, tenderness, and swelling occur over the artc'ry, with diminution of dis- 
appearance of the pulsations and (oldnos ami blueness of the extremity. 
In two of the cases these symptoms gradually disappeared, and the pulsation 
returned not only in the peri])h(Tal, but in the alfeeted vessels (Thayer). 
Keen refers to 4(1 cases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and f 0 on the left. 

^ Thrombi in the Veins . — In our >eries there were 41 instances, didril)ui<‘<l 
in the"foIlowing veins: femoral 3o. ])o])lit(‘al 5, iliac 5, veins of the calf o, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com- 
mon iliac 1, axillary vein 1 (Tliayer). I saw one ease in the right circum- 
flex iliac vein. Femoral thrombosis is the most common, and almost in\a- 
riably in the left vessel, •due, as Liehernieisler suggests, to the fact that tlic 
left iliac vein is crossed by the right iliac artery, and the blood flow is not 
so free. The symptoms of this complindion ar(‘ v(‘ry definitt^the fever may 
increase or recur. Chills occurred in 11 of all tin; caises. Pain ahd swellimr 
at the site afe constantly ])resent, and the thrombotic mass can be felt, imt 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- n 
rule, but it ia rarely so extreme, and never, I think, so painful ns the puer- 
peral phlegmasia alba dolens. In the iliac thrombosis the yiain may be seven* 
iRid lead to the suspicion of perforation, as in one of our eases. Lcuco( \- 
tosis is usually present, in 13 cas(‘s it rose alxive 10, 000. Five of the 39 eaM'< 
died, 2 only as a result of the thrombus; in the case of a.xitlary thrombo>i^ 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from thg dislocation of a jiieei* of thrombus from the left iliac vein 
Thayer examined 16 of the patients at varying [x^riods after convalescenr(', 
and found in every case more or less disaliiiity from the varices and pcrsi>t- 
ent swelling. Jn some cascjs, howc^ver, the recovery is complete. 

JJjQESTjVE byaiEM.-^Loss of appetite is early, and, as a rule, the reli^li 
for food is not regained until convalescence. Thirst is constant, and shouM 
be fully and freely gratified. Even when the mind becomes benumbed and 
thtt patient no longer asks for water, it should be freely given. Thg toiiQue 
presents the changes inevitable in a prolonged fever. Early in the diseas.' 
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it is swollen, and coated with a thin white fur, which, as the fever 

progresses, becomes denser. It may remain moist throughout. It is small 
in* size and tends to be red at thb .edges and tip. In severe cases, particu- 
larly those witli delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe«with the mouth open. It may be covcn^d 
A^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissures. . .Acute glossitis occurred in one cas& at the on*set of the relapse. 
In these cases the toeth and lips may be covered with a dark brownish matter 
called sordcs — a mixture of food, epithelial debris, and micro-organisms. By 
keeping flic mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad- 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa- 
sionally*! n flakes. • 

The secretion of saliva is often diminished ; salivation is rare. 

PamtUis was present in 45^ of the 2,000 Munich cases. It occurred in 
11 cases in my series; of thiscj, 5 died. Tt is most frequent in the third 
week in very severe cases. Dxtensiyc sloughing may follow in tlie tissues 
of the neck. Usually unilateral, and in a majority of cases going on to .sup- 
puration, it is regarded as a very fatal eonqdication, hut recovery ha.^ fol- 
lowed in eight of my cases. It undoubtedly may arise from extension of 
irdlammation along Steno’s duct. This is jirobably not so seriou^^ a form 
as when it ari.ses from metastatic inflammation. In four cases the siihmax- 
illary glands were iiivolviHl alone, in one a cellulitis of the neck extemh'd 
from the gland and proved fatal. T’arotitis may occur after the fever ha^ 
subsided. A remarkable localized sweating in the parotid region is an occa- 
nonal sequel of the^bsc'css. 

Tlie i)/iarjjiix may be the seat of ‘slight catarrh. Sometimes the fauces 
ire dcM 3 ply- congested. Membranous pharyngitU. a serious and fatal com- 
plication, may come oi> in the tliird week. ; Difliciilty in swallowing may 
rcMilt from ulcers of the (esophagus, and in one of our ca.'-es stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric sgmidoins are extremely variable. Nausea and vomiting are 
lot common. Tlicrc arc instances, liowever, in xvhicli vomiting,»resistjng all 
ncasurcs, is a marked fc^ature from the outset, and may directly cause death 
rom exhaustion. Yoniiting does not often occur in the second and third 
rtccks, unless as.<!oeiated with some serious couiplicalion. I'lceis have been 
iouiid in tlie siouiacli. Ila*matemesis occurred in 4 of our cases. 

Inlvstiml Symptoms. — Diarrluea is a ’very variable symptom, occurring 
II from 20 to 30*])C‘r cent of the cases. Of 1,500 eases, 51(> had diarrhma before 
‘Uliu’ing, 2(50 during their stay m hos]>ital. Tlu‘ small percentage may lu‘ 
hu' to the fad that we use no [)urges or intestinal anliseptips. Its abseme 
mist not be taker! as an indication that tlie intestinal lesions are of slight 
‘\lent. I have seen, on seitwal occasions, tlie most extensive in filtration and 
d' eration of the Beyer’s glands of the small intestine. Avith the colon filled 
'ilh solid faeces. The diarrltUui is caused less by the ulcers than iiy the asso- 
■'•■ited ca'tniTli, and, ns in tuberculosis, it is ])rohal)le tliat Avlieii this is in the 
lUge intestine the diseliarges are more frequent. It is most common toward 


* Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyDut the second week, but it may dot occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hours. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much,* as Addison rcmaiked, tho# normal contents of the 
small bowch The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into 'a thin serous layer, containing albumiu and salts, 
and a lower stratum, consisting of epithelial debris^ remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in^small amount, and 
only recognized by the microscope. ^Sloughs of the Foyer’s* glands occur 
either as grayish-yellow fragments or occasionally as ovoid dnasses, an inch or 
more in length, in which portions of the bow/)l tissuef m||fcte found. The 
; bacilli are not found in the stools until the end of the’^riBt the middle of 
the second week. Constipation was present in ol por.cgy|pf the cases. 

Hltmorrhage from the bowels is a serious 'complicarfoP^ccurring in from 
3 to 5 per cent of all cases. It had occurTed^ifi 00 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, h'dfemorrhage occurred in 118, and 
an 12 death occurred directly from the ^uemorrhage. It was present in 3.7T 
per cent of Murchison’s 1,564 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free ha}morrhage, which 
rapidly proves fatal. It ociairs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hypciunnia. It usu- 
ally comes on without warning. A sensation of sinking or collapse is experi- 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may Ruper>5enn before the blood 
appears in the stool. Hmrnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous syni])- 
tom, but statistics sho^^i that death follows in from 30 to 50 per cent of 
the cases. • 

It must not be forgotten that mclaena may also be part of a general hmm- 
orrhagic tendency (to be referred to later), in which case it is ass^iciated with 
peteohiap and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall^. 
€n severe cases to their infiltration with scrum, gas accumulates in the sm.dl 
and large bowels, particularly in the latter. Pushing up the diaphragm, it 
interferes very much with the action of the heart and lun^s, and may al-o 
favor perforation. Gurgling in the right iliac fossa exi^s in a large propor- 
tion of all the cases, and indicates simply the presence of gas hnd fluid fa?ccs 
■^in the colon and caecum. t 

Ahdqnnnal j)ain and lend^ens were present in three-fifths of a seric- 
of 500 cases l^tudied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course iu 
about one-third of the eases. This is due- in some instances to condition-i 
apart from the bowel lesions, such as pleurisy, distention of the Sadder. lUi'l 
phlebitis. It ma^^ be associated with diarrhnpa, severe constipation, a painful 
'Spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso- 
ciifted the condition may lead to error in diagnosis. Operation for appendi- 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain injhe right iliac fossa, fever and constipation. This 
has happened twice at the Johns Hopkins Hospital. 



P^FORATION. — From one-fourtli to one-tliird of tlio deatlis are due «« 
perforation, and as tluTo were 30,^179 deaths from tvplioid fever in the United 
^ntes in the year 1900 , this gives lietween 9,000 and 13,000 deaths from 
f^iis cause. Watchful care on tlic part of tlio pliysieian ^should result in a 
'Jiving of at least one-third of the cases. While it may occur as early as the 
7 
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first week, in the great majority jt is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso- 
ciated with tympanites and hiemorrhage. • It may occur, however,, in vfiry 
mild cases and with great suddenness, when the patient is apparently pro- 
gressing favorably. 

Symp to erf oration . — By far the most important single indication 

a sudden , sham nain of scyorhy,. niton paroxysmal in chai*acter. It 

is rarely absent, except in the small group of cases with profound toxajmin.,, 
The situation is most frequent in thp hy poga^gt^^V and to the right of 

the middle line. Tendernes s on pressure is present in the great majority of 
cases, usually in the hypogastric aiurright iliac regions, sometimes diffuse; 
it may only bo brought out on deep pressure. ^As LeContc points out, when 
the perforation happens to be in conflict with the parietal peritomnum tli(‘ 
local features on palpation arc much more marked than when the perforated 
ulcer K next to a coil or to the mesentery. , There may be early jjxitahility 
of theJdaddffr, with frequent micturition, pain extending toward tbo 
penis. A third important sign is muscle Rigidity, inmuiased tenaion^ and 
spasm on any attempt to palpate. Wlih the onset of those features the 
patient may havrf signs of^slioc k — a fall in tmnperatnrc, an iju*rease in fb ^ 
rapi dity of the ])ulsc and respirations, and slight sweating. Following these 
featured in a few hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general feature's, the facies of the patient shows changes; there is in- 
creased., pallor,*' a pinched expression of the face, and as the symptoms pro- 
gress and toward the end a marked IlippocFaUc facies, aulusky sutfu.sion, 
and thc^forchcad bathed in a clammy perspiration. .. The^temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri- 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequ(Mu v 
of the respjpition. • 

ity of the cases, 
qucntly late. 


yowitjng iji n YiiriiibliLfealure; it is present in a major- 
^ccoufrh is cnni.finn add Ilia}’ occup Carl}’, but more fre- 


The local, abdominal features are often more important than the fton- 
eral, as it is surprising to notice liow excellent the condition of a patient 
may be with , perforative peritonitis. Limitation of the respiratory move- 
ments IS usually present, perhaps confined to the hypogastric area, il"- 
V^sing distention is the mie, but perforation and peritonitis may occur, 
it IS to be remembered, witli an abdomen flat or even scaphoid. ^Inc^easing 
pam oil pressur^j^increasing muscle spasm and tension of the walPare im- 
^rtant signs Percussion may reveal a flat note in the .flanks, due to exu- 
date. / Auscull^tpn may show absenee, of peristalsis, and auscultatory percus- 
Z peritoflamm. } A friction 

Zn ofT l ***" perforation.., Obliter- 

2mZv ‘T iS“* ^ caused by excessive 

obliteration of liver flatness in a flat, or a not much dis- 

ofrtr 

enfmaj and when pres’- 
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rum^Qi pgrifrmitifl j^hout perforation Qf the bowel, may occur l?y exten- 
’ sion from an ulce:^ or by rupture of a softened mesenteric gland, or, as in 
one TecefflTcase'lh my series, front inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens, ^r the orifice may be closed by a tag of omentunf, as in a remark- 
able case reported by J. Milton Mijlcr. 

There is a groifp of cases in which haemorrhage complicates the perfora- 
tion and adds^o the difliciilty. in diagnosis. In 7 of our 43 cases hjemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
(lays before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
* (lifTicultics. The conditions for which it has been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with ^eat hemorrhage, and in one case a local perito- 
nitis without perforation, for^whidi po cause was found. H(Jcovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

The s pi ^EEN is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen j)ost mortem, wlK*n during 
life the increase in size was not obs(>rvable. 

Liveu . — Symptoms on the part of this organ arc rare. 

(a) Jaundice was present in only 8 cases of iny series. Catarrh of 
the ducts, toxmmia, abscess, and occasionally gall-stones are the usual 
causes. 

(h) Abscess . — Solitary abscess is exceedingly rase and occurred in but 3 
cases in my scries. It may follow the intestinal lesion or more* commonly 
one of the coniplications, as parotitis or necrosis of bone. Suppurative pyle- 
phlebitis, \Nliich is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac ♦ has col- 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
^vith rigidity, and a gall-bladder tumor are present in a majority of the casesf 
Jaundkeis inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
lugency of the symptoms may abate, and reedvery may follow. Suppura- 
tion may occur with infection of the bile passages. Month§ or years after 
(eighteen years in Hunner’s case) the bacilli may cause cholecystitis or gall- 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys- 
titis in a patient who had never had typhoid fever. 

(d) (IhlUSto ncs . — Bemhdim called attention to the frequency of chole- 
hthiasis after typhoid fever. It is probably associated with the presence 
t^Hyphoid bacilli in the gall-bladder (see under Gall-Stones). 

— j 1 — 

*Studi(*8 in Typhoid Fever, Scries III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epktaxis, an early symptom, pr^edes typhoid 
fever more commonly than any other febrile affection. It is occasional!}- 

profuse and serious. i i 

Laryngitis is not very common. The ulcers and the perichondritis have 
already been described. G^dgma, apart frftm ulceration, is rare. In tln‘ 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on the Conttnent. I have twice seen severe periehondritis ; 
both of the cases recovered, one after the expectoration of iargtf portions of the, 
thyroid cart il. age. 

Keen and Liining have collected ^21 cases of serious surgical complica- 
tions of the larynx. (Toneral emphysema may follow the perforation of an 
ulcer. Stenosis is a very serious seipa'iicc. 

From some recent studies it avouIu a])pear that pifralysis of the laryn- 
geal muscles is much more common than \vg have supposed. Przedborski 
^^(yolkniann's Sammlung, No. 1S2) has sy^matically examined the larynx 
in 100 consecutive cases and found 2r) paralysis. The condition is 

nearly alwavs due to neuritis, sometirges’ in Connection with affections of 
other nerves. 

Bronchitis is one of the most frcipient initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro- 
'ducing urgent cough and even slight cyanosis. Collapse and lobular pneu- 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

^ 1. At the outset the pneumo’lypli us of the (Jermans. This occurred in 

three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in th(‘ side, and wilhin forty-eight hours there 
are signs of consolidation and the evidimces of an ordinary lobar pneumonia. 
The • intestinal symptoms may not occur until toward the end of the first, 
week or later; the pulnfonary s\mptoms persist, crisis does not occur; tlu' 
aspect of tke patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the ca.so are solved. In other instances, in thd absence of 
a characterii<ic eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica- 
tion of the lungs. This condition may depend upon an early localization of 
tfie typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com- 
plication of the second or third week — in 11) of our cases, ft was present in 
over 8 per cent of the Munich cases. The .symptoms arc visually not marked. 
There may be po rusty sputa, and, unless sought for, the condition is fn- 
quently oycrh)oked. The etiological agent in these cases Is still in dispute' 
Typhoid bacilli have been isolated from the sputum by Jehle, Rau, and other^ 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pncti- 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hyfitstatic congestion of the lungs au^ a*<lcina, due to enfcebletl circu- 
lation in the later periods of the disease, are very common. The physical 
!jigns are defective resonance at the bases, feeble breath-sounds, and, on deep 
ijjspiration, moist rales. 

llcemoplysis may occur. Cr^tagh reports a case* in which it caused death. 
Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset — pleuro-typhoid — or siouly durmg convalescence, 
m which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Hale tVIiitc has report(‘d two cases, in both of 
wliich pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
sjnall pyaemic abscess. It mfl^' occur also during convalescc'ucc. 

NEUyous SvsXEXfc — Ccrehro-s^nnat Form . — As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
^ neuralgia. There are cases iji Mjhich the eifect of the poison is maij^festcd 
on the nervous system early iltAi^'^th the greatest intensity. There are head-' 
ache, photophobia, ret met ion fhe neck, marked twitchings of the muscles, 
rigidity, and even convulsions. In s*uch cases the diagnosis of meningitis is 
invariably made. The cases showing marked mevingeal features during the 
course of the disease may be divided into thnxi groups. First, those with symp- 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of ty])hoid bacilli in the cerehro-.-'pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected tjiirtccn such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. TJuJcdly, true typhoid suppurative meningitis due to B. t^^pho- 
siis. Only one such ca^ occurred in our series, arnj Cole has collected thir- 
teen from tlio literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intracellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delinum, usually present in very sQiere cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu- 
ally docs not occur until the second and sometimes not until the third week, 
ft may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there arc cases in whicli the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient does 
Hot often Income maniacal. In heavy drinkers the delirium may lune the 
character of *di 3 liryim tremens. Even in cases which have no ]io>itive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon- 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir- 
cumstances and neither knows nor can indicate his wants. The urine and 
Ijeces arb passed involuntarily. In this pseudo- wakeful state, or coftue-vigil, 
it is called, the eyes are open and the patient is (X)n8tantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Grists — submltiisjendinum and jcarpbologia. He picks af the bedclothes or 
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grasps at invisible objects. The^c are among the most senons symptoms of 
the disease and always indicate danger. 

Cgr^vulsions in typhoid fever are rare. •There were 8 instances in sixt(k?u 
years among between fifteen and sixteen hundred cases. They occur: 
at the onset of the diseasG, particularly in oliildren; se co n dl y ^ fts a manifev 
tation of tke toxjeinia; and thirdly, as a result of severe cerebral complici^- 
tions — thrombosis, meningilrisj or acute encephalitis. Occasionally in con- 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njuriiis, which is not uncommon — 11 cases in the scries — n\jiy be local, or 
a wide-spread affection of tlie nerves oTT the logs or of both arms and legs. 

Lo^g^££urUis . — This may occur during JJip_j 3 inght^Q£..thfi. toer or |^cr 
c^va lescence .is „ established. Tt may Set in with agonizing pain, ^d with 
sensitiveness of the affected nerve trunks* The local neuritis may affect ^ 
the nerves of an arm or of a leg. and inv^ve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arn^lk^ “feg may be much swollen 
and the skin over it erythematous. Painful m^.^rhs are not uncommon, par- 
ticularly in the calves. 1 have reported a series of cases (Studies 111). 
Painful cramps may also occur. In some of the cases of painful legs tlu; 
condition is a myositis; in otheiv tlie swelling and pain may l)e due to throm- 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was fir-t 
described by Ilandford as tcjuler ioes. and winch appears to lx; much more 
common after the cold-batli treatment. The tips and pads of the toes, rarely 
fhe pads at their bases, bc(;ome CMpiisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no djscoloration and no 
swelling, and it disappears usually within a week or ten days. 

neuntis in typhoid fever comes on usually during 
The legs may be affectec^ or the four extremities. The cases arc often dilli- 
cult to differentiate from those with subacute poliomyelitis. It ccovcry is 
t he rule. 

Poliomyelitis may occur with the ^jyinptoms of acute ascending paral- 
ysis and prove fatal in a few days, ^lore frequently it is less acute, and 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

HemiplegjpL is a xaf^^^.flmplication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a ineningo-encephalitis. The aphasia 
usually disappears. 

True teUmy occurs sometimes, and has been reported in ‘connection with 
certain epidemics. Tt may seft in during the full height oj^ the disease. 

Tjjphoid Psychoses. — There are of ^ cases : Qfpt, an initial 

delinum, which may be serious, and cause the patient to lirander away from 
his home, or he may even become rn^jiiacal ; secomlly, the psyduttifl^AS^' 
ciated directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or .even years; and, lastly, the 
asthenic psychosis of convjJes^nce, more common after typhoid than after 
^y other fever. The^ppegnosis is usually good. Edsal has recently studied 
th§ condition in children, finding 69 cases in the literature, of which 43 
recovered. ^ 
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Th^fe is a distressing pnat-typ ^nid in which for months or 
even for years the patient is unable to get into harmony with his sur- 
roundings. 

SjiiiQiAL^ Senses. — J?f(g.-4-C-onjunctivitis, simple or phlyctenular, some- 
times with^ keratitis and^iriti^ may develop. ^. Panophthalmitis has beent 
reported in one case in association with haimorrhage (Finlay). Losfi.pf accom- 
modation jnay occur, usually in the asthenia of*conv.alescence. Ocularinotor 
])araTy^is lias been ^een, duo probably to neuritis. Retinal haemorrhages may 
occur alone or in association with bthcr luninorrhagic features. Double pptic^ 
iieuxLtis has l^pcii described in the course of the fever. It may be independent 
of meningitis. Atrophy may follow, Init these complications are excessively 
rare. Cataraci^Uiay. fpllow inflammation of the uveal tract.’ Other rare com-, 
plications are throralwisis of flic orbit'al veins and orbital hajinorrhage. (See 
J)e Schwcinilz in Keen’s monograph for full consideration of the subject.) 

Ear . — Otitis media is cot- j^requent, 2.5 per cent in llengsPs collected 
cases. We have never f^n^*^e typhoid liacilliis in the discharge. Seri- 
ous results are rare; only ond.t'ase of mastoid disease occurred in our series. 
The otitis with a chill and an aggravation of the fever. 

Rknal System. — Retention of urine is an early symptom and may be the 
cause of abdominal pain. It may recur throughout the attack. Suppres- 
sioii.jif. urine is rare. The urine is usually diminished at first, has the ordi- 
nary f(‘brile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyurui is not very uncommon. The amount of water depends very 
iMUch on the fluid taken. In certain cases enormous quantities are passed, 
up to seven and eight quarts. WTlilc most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
n case reported by Fussell. Patients treated by what is known as the wash- 
ing-out method, ill wliiyh large quantities of water pre taken, may pass enor- 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

Th e pidzo-rcaci ion of Ehrlich . — Two solutions are employed, kept in 
separate liottle.s" * one^cdiitaihing a saturated solution of Milph,ytt4fe--acid in 
a selujtoir of hyd rcKdiloric arid (50 cc. to 1,000 ce.) ; the other a half per 
cent solution of .^dium_»itrite. To make the test, a few curie centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilic acid (JO cc.) and the sodium nitrite (1 ce.^, 
the whole being thoroughly shaken. One cubic centimetre of ammonia is 
th(‘n allowed tc/ flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the d<;^p hrn-^^sh- 

rtv] if the With iiormal uriiic a lighter 

l^rownish ring is produced, without a shade of rod. The coldr of tlie foam of 
die mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose- red if the 
(li azo-reaction be present; but if not, brownish-yellow. It was found in 894 
of 1,467 cases. It may be present previous to the occurrence of the rash, and 
^ late as the twenty-second day. The value of the test is lessened by its 
occurrence in cases of miljwy tuberculosis, in malarial fever, and occasion- 
‘■illy in the acute disfiasesL associated with higlLifilor. The Juataxic coefficient 
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in typhoid fever is high and is gaid to he increased by the tubs. cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ^ 

Badlluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from thc^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic mill^ 
metre without pyuria or any symptoms of renal or bladder trouble. The 
bacilli may be present in the urine for years after thq. attack (see Gwyn, 
Studies III). Of 51 cases during the sfcssion of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid* fever may be thus grouped : 

( 4 ) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were pi^psent in' 
568 cases, 37.8 per cent. IlcofnoglohitmrUi occurred in one case. 

(6)p Acute nephritis at the onset or during tjie height of the disease — 
the iU4ihro-tgphu8 of the Germans, th6 d forme renale of the 

French — may set in, with all the symptoms^of acute Bright’s disease, mask- 
ing in many instances the true nature of the malady. After an indisposi- 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
flUffimifl and oedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
ftferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(c) Pyuria, a not uncommon complication, may be associated with tlic 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. IJ is usually due to a simple, catarrh of the bladder, 
rarely to ai^ intense cystitis. 

if) Post-typhoid Pyelitis. — One or both kidneys may be involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fifst, later pus alone, varying in amount. A severe pyelonepliritis 
may follow. PewopJjjip abscess is a rare sequel. 

GfiNjSRAyiyjj; SySTKM . — Orcfiitis is occasionally met with. Kinnicutt has 
coll ated 53 cases in the literature. It is usually associated with a catarrhal 
V^thritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my series. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). *■ 

Agy^jaaslitis, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and ^n one late in 
convalescence. 

Among the most common and troublesome of the 
sequelas of the disease are the borjifiJiesigptS, Jn a few cases the bone lesion'^ 
occur at the height of the disease or even earlier- A boy was admitted in tlio 
^nd week of an attack of typhoid fever with ncufa pwostitis of the frontal 
brae and of one rib. Of 237 cases collected by Keen there were periostitis in 
IIQ, nwrosis in 85, and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, anrf formed the basis of Parsons’ paper ^Studies II) . The legs are chiefly 
iinolved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt td form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by ’the typhoid 
periostitis. • » * 

, wai5 present in 5 cases of my series. Rheumatic and septic forms 

are described, as well as a typhoid arthritis proper. The complication is exceed- 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

U Ji h aid S pwe (61ibne\'). — During the disease in protracted cases, more 
, often during convalescence, the' patient complains of pain in the lumbar and 
sacral regions, perhaps aftcj alight jar or shock. Stiffness of the back, pain 
on movement, and tenderiiS^S'on/pressure are the chief features, but there are 
in addition marked nervous, soinfetimps hysterical manifestations. The diag- 
nosis of spQft(lylitis, Pott’s disease, or peri nephritic abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instanc*cs there may be perispondylitis, but usually the condi- 
tion is a neurosis (Studies I). 

Tho-w«wtf^3’“Tnay be the seat of the degeneration already referred to, but it 
rarely causes any symptoms. I lgmo rrhagc occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus aljdominis, may occur, possibly associated with acute luemorrhagic 
myositis. o 

Post-typhoid Septicaemia and Pyaemia. — In very protracted cases there may 
recur after defervescence a slight fever (100°— 101°), with sweats, which is, pos- 
sibly septic. In other cases for two or three weeks there arc recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and HI.) 

Typhoid’ pyjEmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. (6) Followr»ng the fever 
there may be multiple subcutaneous cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
lins isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pyaemia, (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough- 
ing parotid bubo, a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow- 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such cases in our series staphylococci 
Were cultivated from the blood. In one case with many chills late in the dis- 
ense, and the general condition excellent, typhoid bacilli were cultivated from 
tiio blood. ^ 

Assooiation of other Diseases. — Erysipelas is a rare complication, most com- 
nwnly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scaidet 
fcver may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-membranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be associated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting to note that among the 829 cases of typhoi^ fevtT 
plasmodia Were found in the blood during the course of the disease in only J 
case. (See Lyon* Studies III.) Many of our typhoid-fever cases •came from 
malarious regions. • ‘ 

The symptoms of influenza may precede the typhoid fever, or the two dis- 
eases may run concurrently. There ar^ cases of chronic influenaa which simu- 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis, — The, diseases may coexist. A per- 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous lesions. Miliary tuberculosis 
and typhoid fever may occur together, ^{b) typhoid fever with pulmo- 

nary and pleuritic symptoms may suggest tuberq^Mfe at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid feVer: 
the acute miliary form (page 298) ; tuberculous meningitis (page 301X^ tuber- 
culous peritonitis (page 310) (i\iQ acute toxjemia of certain local lesions (page 
306) ; andf forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features sugge^stive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur- 
ing' an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. — Typhoid fever presents an extremely complex symp- 
tomatology. Many forms have been described, some of which present exaggera- 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As w^e have s(‘en, 
when the nervous system is specially involved, it has been called the cerebro- 


spinal form; when the kidneys are early and severely affected, ncphro-typhoi<l ; 
when the disease begins with pulmonary symptoms, pneuma-typhoid ; wiili 
pleurisy, pleuro-typhoid ; when the disease is characterized throughout by pro- 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
« 3 rmptom 8 localized in certain organs, and that many of its symptoms arc 
extremely variable— in one epidemic uniform and text-book-like, in another 
slight oc .not met with. This diversified symptomatology Ras led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altray. We mny 

recognize with Murchison the following varieties; • 

1. The mild and abortive dorms. Much attention has been paid of late in 
^e milder varieties of typhoid fever — the typhus Icvissimus 'of Griesingcr. 
Woodruff, of the United States Army, has called special attention to the grcKit 
danger o neglecting these mild forms, which arc often spoken of na nimm tain 
fever, acclimation,” “ ground,” and miasmatic.” feverf^- 
^ing the prevalence of an epidemic there may be cases of fever eo raUd tbiit 
the patient does not go to bed. The onset-may be sudden, particularly in chil- 



TYPHOID FEVER. 9 I 

dren. 4he general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102 °. Hose spots are usually present, with splenic enlargement. 
Diarrhffiajs rare. The Widal reaction is present in a majority of the patients! 
Thdfrfnay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may give the first positive clue to the nature of the 
' trouble. J. B. Briggs has studied 44 of these mild cases from nly clinic, in 
which pie fever lasted 14 days or less. Rose spot! were present in. 24, and’the 

idal reaction In 2fi. Iherc werc^thrcc relapses. It can not be too forcibly 
iinpressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tljc disease jnay be kept up in a community. 

2. The- graw form is usually characterized by high fever and pronounced 
nervous symptoms. In this-eategory, too, come the very severe cases, setting in 
with pneumonia and Bright’s-discase, and with the very intense gastro-intestinal 

I or cerebro-spinal symptom^, 

3. Tim Ment or arnbiMm form of typhoid fever, which is particularly 

common in hospital praettw -■^The sympt oms are usually slight, and the patient 
seaKJeljpfeels ill enough logo to byjJ. ^le has languor, perhaps slight diarrhoea, 
but keeps, about and may even attend to his work throughout the entire attack. 
1“ .other iustgjices delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hemorrhage or perforation may be the first marked symptom of this ambula- 
tory type. Sir W. Jcniicr has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

UcBrn^orrlLogic. T.fphoid Fever » — Tliis is e\cii>wveiy' rare. Among Ouskow’s 
fi,513 cases there were I fatal cases with general lia 3 morrliagic features. Only 
three instances were present in our series. Hajinorrhages may be marked from 
the outset, but more commonly they come on during ithe course of the disease. 
The condition is not necessarily fatal. Several of those reported by Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hambur^rer 
Studies III?) ® ' 

An afebrile typhoid fever is recognized by authors. IdelDermci.^ter says that 
the cases were not uncommon at Basel. The patients presented lassitude, de- 
pression, h^dacjie, furn3d-.tGfljguc, losMit^petite, slow pulse, .and even the 
s^l^ots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<hiy, while the spots did not come out until later. 

IN’ ChTTlTTRiffTf. — Griffith collected a series of 3‘25 cases in 
t'hildren under fwo and a half years; 111 of these were in the first year. Out 
of a total of 278 cniiDs in which the result was recorded, 142 died. The cases 
are not very uncommon. The high mortality in Griffitlfs paper was probably 
One to the fact thit only the more serious cases are reported. The abdominal 
^yinptpms are usually mild; fatal haemorrhage and perforation are rare. 
Amoi ^^H e q j i clae, iji^hasia, nomj^, and liQOfiiiofiiona are stated to be more common 

children than in adults. Two of our cases were under one year of age. 

Typho i d Fsvsb in thb Aobd. — A ftet the sixtieth year the disease runs 
ft Jess favorable course, and the mortality is very high. The fever is not so 
but complications are more common, particularly pneumonia and heart- 
failure. 
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TYpnoig J'EYEft ijr I?BBGNAN#Y. — Pregnancy afforda no imranaity^against 
tyjdipid. In 1,500 of oiir cases to September 10, 1901, 438 of which wjre 
females, there were 6 cases. Goltdammer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly janen iii.thc,fii:at.JiJdf of 
pregnancy. The ]n:egnancy is interrupted iit about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department 6f tlw 
Johns Hopkins flospital (J. W. Williams) there have been (tO Janttarv, 
1905) three cases of puerperal infect ion, with bacillus typhisus. One case* 
showed a localized lesion of the chorion, from which cultTircs were obtained 
(Little). 

TypiioiD Fevee in the F(etus. — From the recent studies of Fordyce, 
J. L. ]^Iorse, and F. W. Lynch, we may joncludft that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septicaimia, •without 
intestinal lesions. Lvjich has recently coUec.t^?d‘ 1.6 such cases. Infection of 
the fmtus does not necessarily follow, ])ut whgidhfcctcd the child dies, either 
in utero or shortly after birth. The , Wi^y:'* ijeaitfe has been obtained willi 
fegt^ blood. Its presence does not indie^iti that the child has survived infec- 
tion in utero, as the agglutinating substancSj may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with fmtal blood from 
which typhoid bacilli were cultivated (Lynch). 

gHh.y psK. — llelapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
J_jer.cent (Murchison), 11 per cent (Baumler), to 15 or 18 per cent (Immcr- 
inann). In 1,500 cases there were 1T2 relapses, 11.4 per cent. 

We may recognize the gxdinary, the intcrcurrcnt, and 4he spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's cases was aji^ttle over five days. 

In one of my cases tl:fere was complete ajiyrexia for twenty-three days, fol- 
lowed by af relapse of forty-one days’ duration; then apyre.xia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms — step-like temperature at onset, **roscola, an 
enlarged splt^n — should be present to justify the diagnosis of a relapse. Tlu* 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The.AumhT 
of relapses range from 1 to 5. In a csisc at the Pennsylvania Hospital in 1994 
the disease lasted eleven months and four days, during which there were six 
relapses. Ihe attack is usually less severe and of shorter duration. Of 
Murchi^on s 53 cases, the mean duration of the first attack was about twcnly- 
^ relapse, fifteen days. The mortality eases is lud 

^The intercurrent relapse is common, often most severe, and is responsible 
for a great inany of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few days, tlie fever^gain rises and the patientT enters upon another attack, 
which mai be even more protracted, and of much greater intensity than the 
original one. 

. Spvrions relapses are very common. They have already been referred to 
on page * 2, under post-typhoid elevations of temperature. They are recrudes- 
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ccnces of the feyef due to a number of causey. It is ncrt always easy lo deter- 
. juine whether a relapse is present, particularly in -cases in whicli the fever 
pefsists for only five or seven days -without rose-spots and without enlargement 
of the spleen. 

1 ,., Undoubtedly a reinfection frwi within, yet of the conditions favoring the 
(ifcttirence of relapse we as yet know little. Durham has advanced an iuterest- 
ing^hcory « Every typhoid infection is a complex phonomenoif caused bv groups 
(it bacUli alike ki species but not identical, as shown by their scrum reactions. 
The antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or severai) groups, the remaining groups still preserving their pathogenic 
power. Following ^_erfot m dint^ or some iiidisfjgjjon, these latter groups 
may multiply sufficiently to_,^aH^a.,ja«infeetion. Multiple relapses may be 
similarly explained. -Bacteriological pfoof of this interesting theory has not yet 
been given. ^ 

Diagnosis.— There arc several points to note. In the first place, typhoid 
fever is the most common soflfl- ^^tiilued fevers. Secondly, it is extraordi- 
a anly vari able in its manifcstatiojt^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

D4:£z^j;2Rj?iAG^.Ohis.----(a) Gemral. — Xo single symptom or feature is 
characteristic. The 0]uiiiLt is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irreguLar remittent character in the third week, and the intermit- 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, ^erotism is so much more common earjy in typhoid 
fever that its presence is always suggestive.<'’The,rash is the most valuable 
singhi^gn; and with the fever usually clinches the diagnosis. The enlarged 
sjOceiLis of less irnportiyice, since it occurs in all feVrile conditions, but with 
the fevijr and the rash it completes a 4iagiiosLifi triad of the disease. / The 
abscnc'c of kucocytosis.nnd thi 24 iii‘§.ena;.oJ.HirJich's reaotign are valuable acces- 
sory signs. • 

jh) Isolation of Typhoid Bacilli from the Xew 

metho^ have given better results in this proeeduro, which has been carried out 
extensively in my ward by Cole, and 1 can testify to its great value in doubtful 
cases and in llie acute septic forms. The hypodermic pmieturc'of a vein for 
the blood causes little or no pain. 

(J3) Isolation oj Typhoid Bacilli from the Stools. — Cultures from the stools 
uve proved oT diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjj Conradi (Zeit. f. Hygiene,' Bd. 39), largely used in the 
campai^ agaihst typhoid in Germany, with which those familiar with bac- 
tcriologic mcthods*arc able to isolate the bacilli in a majority of ihe east's. 

(3) Typhoid Bacilli from the Urine. — Xeumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 the urine. In some cases they may be obtained before tK Widal test is posi- 
tive. Rdutine cultures do not offer great diHlciiltics, and may frequently be 
0^ diagnostic value. 

(4) Isolation of Typhoid Bacilli Jrj^m, the Rose-spots. -^'Nc\dc\d^ Cursch- 
iiiann, and Richardson have demonstrated the presence of the bacilli in rose- 



94 


SPECIFIC INFECTIOUS DISEASES. 


spots in 32 of 40 cases examine^. As the procedure causes considei^ble dis- 
comfort it can not be used as a routine method. 

(5) Tlie Agglutination T est . — Tn 1894. Pfeiffer showed that cholera spirifla, 
when introduced into the peritonaeum of an immunized animal, or when mixed 
with the serum of immunized animals, lose tlicir motion and break up. Tliis 
‘‘ Pfeiff6r^Bi])henomenon of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbauin, and the specificity of the 
reaction demonstrated. Widal took the method, and ijiade* it available in 
clinical work. • , * 

Methods. — (a) Macroscovic or Slow Method. — This has n()t been largclv 
used in clinical work, but on the whole t*he results are probably more satisfactorx 
than with the microscopic method, and in hospitals, at least, the difficulties an* 
no greater. liately the use of cultures f)f dead Tl)aeilli has received qijite wide 
ap^cation. This method is very satisfaetpry when the living, active bacilli 
can not be conveniently employed. v ' 

(h) — Ttie^ibrum is mixed with a young 

bouillon culture of the typhoid bacillus, or with ^.suspension of a young agnr 
culture, in such a manner as to dilute the jK*rum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-tlie reaction k-posi- 
tive.the bacilli will within a given time lose their juotility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but docs 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot say<, 
“ the test is a quantitative, not a qualitative, one." Both the degree of diiii- 
fion and the lime limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and aAime limit of 
one hour. ‘ * 

R esul ts. Cabot’s collection of 5,978 cases gives a positive reaction in 97. 
per cent. A positive reaction was obtained in 93j)^ccnt of 849 cases tested 
^fore the qighth day. It may not ai)f)car until the Elapse. In 4 of my cases 
it developed on the twenty-second, twenty-si -\th, thirty-fifth, and forty-second 
days^jespectively. It may be present even twenty or thirty yearsi subsequent 
to the attack^ of fever. 

\niile on the whole the serum reaction is of very great value, there are cer- 
tain difficulties and objections which must be considered. A perfectly charac- 
teristic case with haemorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion- 
ally the reaction is not obtained with low dilutions, while with^higher dilutions 
the reaction is characteristic. « 


(loMMow Houbces-oe Ei mon in Diaonosts. — An early and intense local- 
ization of the infection in c*crtain organs may give rise to doubt at first. 

Cases coming on with severe hcudaijhe, photophobia, delirium, twitching of 
retraction of the head are almost invariably regarded as cerehr o- 
Under such circumstances it may for a few days be i^os- 
sibTe to make a satisfactory diagnosis. I have thrice performed autdpsies on 
cases of this kind in which no suspicion of typhoid fever had been present, t},io 
intense cere^o-spinal manifestations having dominated the scene. Until the 
appearance abdominal symptoms, or tlie rash, it may be quite impossible to 
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determ jie the nature of the case, v Cercbrorapinal meningitis is, however, a 
rare di^ase Jiiyphoid fever a very comraot one, and the onset with severe 
nc^-vous symptoms is by no meani infrequent. iTh^umbar jpuncture is now 
a great help. 

I have already spoken of the misleading pulmonary symptoms, which occa- 
sionally occur at the very outset of the disease. The brpnphitis rarely causes 
error, though it may be intense and attract the chief attentipn. iJore difficult 
are the cases setting in with chill and followed rapidly- by pneumonia. I have 
•brought such a cas(j before the class*onc week as typical pncumdma, and a fort- 
night later shown the same case as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
])resent, and, though tliere were diarrhoea, meteorismy and the most pronounced 
nervous^ symptoms, the' doubt* stijl remains whether it was a case of typhoid 
f(‘ver or one of pneumonia in which severe secondary symptoms developed, 
'rhere is less danger of mistikin^^the pneumonia which occurs at the,height 
of the disease, and yet this i^po^ible^ as in a case admitted a few years ago 
to rny wards — a man aged seventy'^ insensible, with a dry tongue, tremor, ecchy- 
nioses upon the wrists and ankles, ^o i-ose-sjiots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the eharacteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pya'iiiia, acute tuberculosis, and tuberculous peritonitis are the moat 
important. 

From malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-inalarial fever — ^that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 11,500 
cases ’'of ty]ihoid fever, in only three were the malar!al parasites found in the 
blood during the fever. In patients returning from Cuba and 'Porto Rico 
(luring the .late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban- 
doned. The autumnal type of malarial fever may present a Striking simi- 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the reinftsions may be 
extremely slight, there is a history jierhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the .spleen -flMgbtly enlarged, and the temperature continuous, or with very 
slight remissions. T ]ie «»stivn-fuitnTimaI varict); of the malarial parasite jnay 
no t be present in i fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Pyermia - Thr long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
iilcejrative endpea^difis are qsually diagnosed enteric fever. Th^prespnea. pj 
absence ■of leuco^yt^aia is an , imi^ rtant aid. The Widal reaction and the blood 
cultures now offer additional and" valuable help. 

AmU- miliaiYtUherculosis is not infrequently mistaken for typhoid fever. 
The poihts in differential diagnosis will bo discussed under that disease. Tuber- 
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culous peritonUis in certain of its forms may closely simufate typhoid fever, 

and will be referred to in another Bcction. . . 

The early abdominal pain, etc., may lead to the diagnosis of appenditiTis. 


^ Prosnosis.-(a) Dealh-raie.— The luortajity is very variable, ranging in 
private practice from 5 to 12 and in ho.spital jiractice from 7 to 20 ,K.r cent. 
In some large epidemics the. death-rate has been very low. In the.Maid.ste,ic 
epidemic it was between 7 and 8 per cent. In recent yeaij tliQ morlalit} iVom 
typhoid fever has certainly diminished, and, under the inflijonce of Brand, llio 
reintrpduetion of hydrotherapy has reduced tlic death-rate in institutions in {t 
remarkable manner, oven as low as 5 oi* (> ]>er cent. Of the l,/)00 cases treated 
in my wards, l).l per cent died. ^Fhe mortality hi the ^Jpanish- American War 
was very low — 7 per cent — and may bo attributed to tlie ])ieked set of men and 
to the care and attention wliieh tiie patient^ l|eceived. In South Airica the 


mortality was 20.9 per cent to March .‘U, 19Q1. * 

{h) 'special features in Prognos‘is.-»-VniA^oittLh\G symptoms are high fever, 
toxic symptoms with delirium, meteorismi ,and Jiffinaorrhage. Fat subjects 
fitapi typhoid fever badly. The mortality is greater than in men. 

The complications and dangers arc more' seifflte-ih- the ambulatory form in 
which the patient has kept about for a Aveek“df“.feh days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering doliriuni 
with tremor means a close* fight for life. Prognostic signs from the f(*v(?r alone 
are deceptive. A temperature above 104° may be well borne for many days 
if the nervous system is not involved. 

• (c) Sudden Death . — It is dillieult in many cases to explain tbi.> mo^t 

lamentable of accidents in the disease. There are cases in which neither cen*- 
bral, nor cardiac changes liave been found; there are instances too in 

which it does not seem likely tluit there could ha\e Ijcen a special localization 
of thh to.xins in the pneuniogastrie centres. ^IcPlicdran, in reporting a ca>c‘ 
of the kind, in which the post mortem showed no adi'cpiate caii.so of death, sug- 
gests that the experiments of McWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither eiii- 
uraemia is present. Under coiiditioiis of abnormal nutrition there 
is som^imes induced a state of delirium cordis^ which may occur spoutane- 
ously, or, in the case of animals, on slight irritation of the heart, with the result 
of extreme irregularity and finally failure of action. Sudden death oeciii'- 
more frequently in men than in Avom(‘n, according to Dewevre’s statistics, in 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
^inted out by Graves, may also happen during convalescence. There were 
four cases in my series. , 


Propliylws. In cities the prevalence of typhoid fever is di^rectly projior- 
taonate to the inefficiency of the driunage and the wat^r-supply. With tbeir 
improvement the mortality has be(*n reduced one-half or'evL more. Fulton 
the Lnitrd Statc-s, at least, the disease exists to a propor- 

iZSi-rnlTJ r the city, and that Ih- 

wE? ? Vi.* I" <’'p country to the towii.' In tlie 

are so much ° chances for dilution of the contaminating fluids 

.«* cirpS!? P"*? «»!• » •'*«> 
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But*it is not 'only througli water that the disease is transmitted. Other 
methods play an important though not so /reqiient role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flics play an iinportant 
role in the spread of the disease. Many cases undoubtedly arise by direct 
infection. But through whatcvqf channel the infection occurs, for new cases 
to arise the virus must he obtained from another patient. It haf been dem- 
onstrated J3y Jordan, Bussell, Zeit and others Miat under* ordinary circum- 
stances the bacilli dp not live and thrive long outside the body. To stamp out 
‘typhoid fever requires (1) the reedgnilion of all cases, including the typhoid 
earners, and ^2) the destruction of all typhoid bacilli as they leave the patient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient. MiW cases of fever are to be regarded with suspicion. 

Fro^p the standpoint of prophylaxft?, the question practically narrows down 
to disinfection of the urine, stdols, sputum (in the few cases where bacilli are 
present), and of objects AvhicK.may accidentally be contaminated by these 
excj^tions. 

The nurse or attendtet ^ouy be taught to regard every specimen of urine 
as a pure culture of t^H||^ jj|dlli,*and to exercise the greatest care in pre- 
venting the scatteringl[^M||P)f urine over the patient, bedding or floor, or 
over the hands of the attl4iwit. 

To disinfect the urine ^ihc best solutions are carbolic acid, 1-20, in an 
amount CHiual to that of the urine, or bichloride of mercury, 1-1,000, in an 
amount onc-flfteenth that of th(* fluid to be sterilized. Thcfec mixmres with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when bacil* 
luria is present, but under no <‘ircu instances should its ‘administration permit 
the disinfection of tlii' urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and enicient 
when used in strong so^^utions. The stool should bepnixed with at least 'twice 
its volume of 1-20 carlmlic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri- 
ous and somewhat difficult ])roblem. 

E. Babuckc has sought experimentally the best method for^the disinfec- 
tion of the bath water, lie found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2on gm. 
(one-half pound) of chloride of lime will render the ordinary lialh of 200 
litres sterile in one-half hour. , 

If there be -any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be hnrne<l. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1-2(7 carbolic-acid solution, and then sent to the laundry, where it 
Bliould be boiled. ‘All dishes should be boiled before leaving thb patient's room. 

The nurse should wear n nibber apron when giving tubs or working ovct 
a typhoid patient, and this sliould Ik* washed frequently with a oarl)olic acid 
Or bichloride of mercury solution. The nurse should wear rubber glove-^ when 
giving ttibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the patient should bo 
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sterilized whenever there is a cliance of its having been coiltaminated^ by tho 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate <Jegrce of isolation should be car- 
ried out, tl^ugh this need not be absolute as in the exanthemata. The win- 
dows should have*fly screensi in summer. After recovery the roon; should bo 
disinfected. , • 

An important question is as to the n(^ssity for the igiolation of typhoi(r 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, liowever, in d hospital with as good sanitary arrange- 
ments as the Johns Hopkins possesses, and in wliich all possible precautions 
are taken to prevent ihe infection spreading from patient to patient, J.81 per 
cent of all the cases have been of hospital ori^n, the advisability of isolation 
of typhoid fever patients is certainly wor Ur, considering. On the other hand, 
in the general hospital, witli students in the Wrcls, the cases are more thor- 
oughly studied, and in the graver eomplieations, as perforation, it is of the 
greatest advantage to have the early oo-o))eration of the house surgeon. 

During the past few years an active campaign has been started in Ger- 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
ke was able to demonstrate that 72 persons were suffering froni t^^phoid infec- 
tion. So soon as the nature of a case was established, isolation and vigoroiLs 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ^0 far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance* 
at Trier was not spontaneous, but due to the methods of idej^tification and dis- 
infection which were used. 

Wlien epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor- 
oughly cook oysters which have been fattened or freshened in streams con- 
taminated with sewage. • 

While in camps it is easfr to Ijoil and filter the water; with troops on 
the march it is a very different matter, and it is impossible tCf restrain men 
from relieving their thirst the moment they reach water. •Various chemical 
methods have been recommended — the use of bromine, hypochlorite of lime, 
p^manganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. 

Vaccination.— A. E. Wright has introdneod a method of vaccination 
gainst typhoid. A full description of the principles involved, as ivell as of the 
tohnique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
Ixindon, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60® in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a ?[uantity of the vaccine containing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two or • three liours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
*md agglutinating* powers of the, Wood. Many thousand inoculations have 
now been ma^e under WrighFs direction, mainly on the British troops in 
India and South Africa. From the s1;atistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
tlie inoqplated, while in the aggregate the proportion of deaths to cases among 
^ tlie inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a norsistence of the protective effect for at least 
two years after inoculation, fright’d* conclusions are supported by the evi- 
dence of a large number of Engh sir army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) Gkneual Management. — The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Th£.bed.abQ.uljJa£.smgle, no> 
too bigh, and the nyittrcss should not be too hard. The woven wire bed, with 
soft hair mattress, upon which arc two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shcjpt. An intelligent nurse shquld be in charge. When 
tliis is impossible, the attending physician should write out specific instruc- 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-*-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wbh two ounces 
of lime-water or soda-water, every four hours ; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tlie stwls or if thqre is much distention or if the plain milk disagrees in 
ally way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttermilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
Work of feeding to a minimum, and agrees with a great majority of all 
pMients. Water, ia given at fixed intervals. A good plan is to have a jug 
of water b^ide the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Cljirke, of the Lake-side Hospital, CPavelaml. 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed oiil. 
B^§y water, lemonade, or iced-tea may be used. A small cup of coffee in tlie 
morning is very grateful. •Bouillon or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeable variation, 
particularly for children. ■ 

It is possible that we give too much food. Of late years *the disease liii^j 
been ircated ])y what has been called therapeutic fasting-i-little or no food, 
only water. , 

Alcohol is unnecessary in a great 'majority of the cases. Of late years 
I have used it much less freely; but Avlieii thcjieart is feeble and the toxic 
S3rmptoms are severe, eight to twelve ofiiices of whisky may bo giveq, in the 
twenty-four hours. 


(cy Hydrotherapy. — The use of water; ^inside and outside, was no new 
treatment in fevers at the end of the elghtecuith ceniury, when James Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Keports 
on the Effects of Water, Cold and Warm, as a Heniedy in Fevers and other 
Diseases. In this country it was used with great effect and n^commended 
strongly by Nathan Smith, of Yale. Since 18(0 the value of bathing in 
fevers has been specially emphasized by tlie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of whi(di, 
in typhoid fever, the most satisfactory are sponging, the wet pack, and the 
full bath. 

• (a) Cold Sponging.— The water may be tepid, cold, or ice-cold, according 

to the lieight of the fever. A tliorougli sponge-bath shoubl take from flfte c^n 
to The ice-cold sponging is not quite as formidable asllie 

full cold bath, for which, when there is an insup(‘rablc objection in private 
practice, it is an excclleij-t alternative. But frequently it is (lilliciilt to get 
the friends to appreciate the advantages of the sponging. When sncli is the 
case, and in cliildren and delicate persons, it can be made a little less for- 
sponging limb by limb and then the back and abdomen. 

(6) The fold paclc is not so generally useful in typhoid fiwer but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient mqy be wrapped in a sheet wrung out of water or 66° and 

then cold water sprinkled over him with an ordinary watering-pot. 

« (c) The Baih.— The tub should be long enough so that tlie patient can 

to give a bath at 70 every third hour when tlie iomperature wis above m.5“. 

takeTiul. 

“ 17 “"‘I witli a blanket. While ?n the tub the 

Tw thoroughly, either with the haild or with a suit- 

111? + t t^raperaturc. If the bath at 70” is not 

thieintr’ temperature to 75” or 80”. • It is important to see that 

the cmvas suports are properly arranged, and that the rubber pillow' is coin- 
fortable for the Mtoent’s head. The first bath should not he S at n S, 
and It should be sVnntended by the house-physician. ThraSZt oS- 
plamt made by the patient is largely dependent upon the skill and care with 
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which tiie baths are given. Food is nsuaHy given, sometimes a stimulant, 
aq:er the bath. The blueness and shivering, which often follow the bath, 
arc not serious features. The rectal temperature is taken immediately after 
the bath, and again three-quarters of an hour later. Contra-indications are 
^ peritonitis, 3iia?moiThage,;. phlebitis,; severe abdominal pain, ^!nd great pros- 
tration, The accompanying chart (Chart V) shows tho^numlfer of baths 



and the influence on the fever during two days of treatment. Tlie good 
effects of the batlis arc: jp.) The effect on the nervous system. '•The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The fexer is 
duced, though this is not the chief effect of the tubs ; indeed at the height of 
the disease there may be very little reduction.^ (j3) The ,li£axt- rate usually 
faUs, the pul^ifiCjimes smaller and harder, and the blood pressure rises 15 
20 mm. of (4) AVitli hydrotherapy the initial brgnehitis is bene- 

iit(‘d, and there is lesslfliance of passive congestion of the bases of the lungs. 

The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient ^ilone. The mbrtality i§ reduced. In general hospitals from 

to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F. E. Hare used it so thoroughly, the mortal- 
ity was reduced from 14.8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method — ^usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the sk years 
was 6.4 per cent. At the Johns Hopkins Hospital the mortality among l,/5^,()() 
cases was 137, or 9.1 per cent. 

{d) Medicinal Treatment. — In hospital practice medicines are not 
often needed. A great ma'jority of my cases flo not receive a dose. In privaio 
practice it*inay be safer, for the young practitioner especially, to order a 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashl^v in typhoid fever. ' An occasional,, 
dose of antifebrin or antipyrin may do no liarin, but the*’daily use of thc.so 
drugs is most injurious, ^inine in jnoderatc doses is still much employed. ' 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. ^ • 

In the various antiseptic drugs whicdi liavctbeen advised I have no faith. 
Most of them do no harm, except tliat in ])riviitc practice their use has too * 
often diverted the practitioner from iiipro ratipnal and safer courses. 

(e) Serum TiiERAry. — Xumeroivs attom})fs liave been made to obtain 
specific sera, which have been of two , varieties, bactericidal and antitoxic. 
As Wasserman lias shown, the probable reason why the ‘former have failed 
is owing to the lack of sufficient complement in tlie patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficiih 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conrad i, and also by Macfadyen, it is jmssiblo that in the ii(*ar 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, the results of whicdi would probablv be very far-reaching. 

^ Chautemesse (Presse Med., 1904, Xo. 86) has published the results obtained 
j^in several of the Paris* hospitals with an antitoxie serum. The toxin is 
0^ obtained in the filtered cultures of typhoid bacilli grown on a medium coii- 
^ taining splenic pulp and human defibrinatcd blood. By injection of this into 
horsesjajerumiia^^^^^ produced, whiclijuring a peri^Of thre6 andTJialf 
years^ has bam employed in the treatment of 766 cases, 546 By CTTff^ncsse 
himself, and 220 cases in children by Josias and Brunon. Of these 765 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos- 
pitals during the same period there occurred a mortality of 18 per cent, in 
fione of them under 12 per cent. 

A third method is by means of the so-called extract of Jez, by the use of 
^ which good results have been reported by Eichhorst and ofhers, though so 
far on a relatively small numbel* of cases. This extract is obtained from 
the bonc-marro^, spleen, thymus, brain, and spinal cord of animals highly i 
immunized to typhoid bacilli. Large amounts must be used. RemembcM- 
ing the considerable period of time after the discovery of the diphtheria anti- 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

if) Treatment op the Special Symptoms.— The abdominal 'pain and 
, tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lay 
great stress on the advantages of a well-applied turpentine stupe. He 
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directed’it to be applied as follows: A flaimcl roller was placed beneath the 
piijient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixcJl with the water, was applied to the abdo- 
men and covered with the ends of the roller. When the gas is in tlie large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
Attith a dry tongue, turpentine may be given, or the oil of cinnamcfti, ni iii-v, 
(‘Very two hours (Caiger). If whey and albumen-water are substituted for 
piilk, the distehtioTf lessens. Clifycoal, bismuth, /8-naphthol, and cserinc, 
^ gr. hypodermically, may be tried. Opium should not be given. 

For the diBLrr1ia% if severe — that is, if there arc more than three or four 
stools daily — a fttarr.h -and opium omuna may be given ; or, by the nioutli, a 
combination of bismuth, in large doijcs, with Hover’s powder; or the acid 
diarrhcc* mixture, acetate of jead (gr. ii), dilute acetic acid (Tq, xv-xx), 

• and acetate of morphia (gr. amount of food should be reduced, 

and whey and albumen-water small ^amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness wliicli sometimes accom- 
panies the diarrluea. « 

Constipation is present in many^cases, and thougli 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a invufivA ia nccdcd during the course of the disease, the Hunyadi-Janos 
or Fji odf i ohol^ tlHwater may be given. 

JIcBmorrhage . — As absolute rest is essential, the greatest care ^hould be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet. Ice may bo given, and a light ice-bag^ 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If tlicre is a tendency to collapse, stimulants should Ij(* given, 
and, if necessary, hypodermic injections of ether. Injection of >alt solu- 
tion beneath the skin or directly into a vein may revive* a failing heart. Tur- 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with luemorrhage, and the opium 
may obscure the features ii{)on which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calcium.'chl^de or lactate in doses of gr. xv every four hours, •(lelatino we 
have also used a good deal, but it scems^ of doubtful value. 

Perforation and Peritonitis, — Early, diagnosis and eiu:ly-f>f)«»t4on mean 
the saving of one-third of the cases of this heretofore uniformly fatal com- 
plication. TTie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness on the part of the medical attendant 
and the early co-opciation of the surgeon are essentials. Every ca<c of more 
than ordinary severity should l)e watched with special reforenpe to this com- 
plication. Thorougli preparation by early observation, careful notc<, and 
knowledge of the conditions will help to prevent needless exploration. Xo 
case is too desperate; we have liad one recovery after three operations. 
Twenty fases of perforation in my scries were operated upon witli seven 
recoveries; in an eighth case the patient died of the tox.Tinia on the eighth 
^ay after the laparotomy. The figures now published give from 25 to 33 per 
c^nt ol roaovflricfi,^ In doubtful cases it is best to operate, as experience 
allows that patients stand an exploration very well. 



SPECIFIC INFECTIOUS DISEASES. 


104 

Cholecystitis.— A. majority ofctho cases recover, but if the sympVams are 
T6ry severe and progressive, operation should be advised. 

Bone Lesions . — The typhoid 'periostitis of the ribs or of the tibia do(‘h 
not always go on to supj)uration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should Iiand over the patient to a competent surgeon, who will clear oi^t 
the diseased parts with the greatest thoroughness. Recurrence is inevitable 
unless the 0 }>eratien is complete. 

For tlie progressive heart-weakness, alcohol, stryplaude and ether...hypo- 
dermicallv in full doses, digitalis, and the saline infusions mfly be tried. 

The nervoits symptoms of t}q)hoid fever are best treated by h^jirother- 
Special advantages of this plan restlessness is allayed, 

the delirium quieted, and sedatives are rarely needed. In the cases whieli 
set in^ early with severe headache, meningeal'*symptoihs* and high fever, the 
coid.J)ath, or in private practice th^ cold phek, ^oul^ be employed. An 
ice-cap mav be placed on the head, and if necessity nuM^hia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in soine form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria.— Whan bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbacilli in his urine. 

In protracted cases very special care should bo taken to guard against Ihcd- 
sores. Absolute cleanliness and careful drying of the parts after an evacua- 
tion should be (mjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a soA?, the water- or air-bed should be used. 

(g) The Managemj^nt of Convales^cence. — Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques- 
tion .of food has to be met at once, as the patient accjuires a ravenous appetite 
and clamor^ for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a swk 
rule, leaning* perhaps to the side of extreme caution ; but, after all, with egg^^ 
milk f nast. milk puddings, and jellies, the patient can take a fairly varied 
*diet. Many leading practitioners allow solid food to a patient so soon as lie 
desire's it. Peabody gives it on the disappearance of the fever ; the late Aust in 
Flint was also in favor of ^giving solid food early. I had a lesson'^ in tliis 
matter which I have never forgotten. CA young lad in Uic Montreal Gencr.il 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature biid 
[been normal, and only a day or two before his intended discharge, he nte 
Iseveral mutton chops, and within twenty-four hours was in a state of col- 
lapse from perforatioT^ A small transverse rent was found at tbe bottom 
of an ulcer which was in process of healing. It is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis- 
cretiom in diet is* followed by slight fever, the so-called fehris camis^ that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in ^iet may cause relapse is doubt- 
ful. The patient may be allowed to sit up for a short time about the end of 
thc^jTB^jyeek^of convalescence, and the period may be prolonged with a 
gradual return of strength. He should move about slowly, and when the 
weather is favorable should be ki the open air as* much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo- 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
cuemata. A protracted diarrlima, w*hich is usually due to ulceration in the 
colon, may retgrd recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed ; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever docs 
not requi^^ special measures. The treatment of the relapse is essentially that 
pf the original attack^j^^,; 

Post-typhoid in8®|Sj^jpequires .the judicious care of an expert. * The 
cases ufiuallv recove^r % s\vf)Ilen leg*-after phlebitis, is a. source- .o£ great 
worry. A bandage should be worn during the day or a well-fitting„ elastic 
stocking. The outlook depends on fhe completeness with which the col- 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The posi-typhoid neuriiis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition spgken of as the typhoid spine may drag on for montlis 
and prove very obstinate. The neurotic state has to be treated. Separa- 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the IJaquelin cautery are the mopt efficacious means of 
care. An encouraging prognosis may be followed by rapid improvement. 


n. TYPHUS FEVER. 

Definition. — An acute infectious disease of unknown origin, .highly con- 
tagious, characterized by sudden onset, maculated rash, marked nervous symp- 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso- 
ciated with fever. • 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fev^r, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. — Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
targer cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, The history of typhus is written in those dark pagesj 
the world’s story which tell of the grievous visitations of mankind by war,: 
famine, and misery of every kindi’ Few countries have supored more than 
felandj particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. tbere wltc 

lym.deaths, in 1895 only 58 deaths. In 1897 there were only 3jcaaes of ty^lms. 
fever in the London Fever Hospitals. In* England and Wales the disease luig 
steadily diminished. ljiJ.883 there were 877-deaths ; in 1902, G1 deaths. ()f 
late years the name typhus has not appeartrl in the llegistrar-General Report 
for Engh»\d and Wales. The last really great epidemic was in the .Turko- 
Russian War in •1877-’78. • 

The ^adual disappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseas6 lurks in only a Jew centres in Groat 
Britain and on the Continent, and every few years slight oujjDrcaks occur iui 
larger cities, and sporadic cases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
Tliere were small epidemics in N^ew' Y6rk in* 1881— ’82 and in 1892— ’§3, and in 
1883 in Philadelphia. A remarkable featuTr^ is tluj occurrence of a few cases 
at lolig intervals of time from any other outbreaks, and at great distance from 
any kno\m foci of the disease. This'was 0 fieV)f the points which led Murchi- 
son to the belief that under favorable conditions it might originate spontane- 
ously. Two small groups of cases of this’ nature-have come under my observa- 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease liad not existed for many years. The 
overcrowding was so groat in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi- 
viduals were affected. It was not possible to trace ihe source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my wards, which won? regarded at first as typhoid fever, but the features wore 
sO anomalous that our suspicions wito arous(*d. The rujsh was perfectly char- 
acteristic of typhus, the Widal reaction was negative, blood cultures were nc'ga- 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cuftures were obtained ^from the sjileen or the bloo^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than*a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were Avorkers at a suburb frequented by a gnat 
many foreigners from the eastern parts of Europe. Tlie origin of the outbreak 
could. traced, nor did any other cases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi- 
demics, nuEses and doctors in attendance are almost inyarkhly Attacked. There 
is no disease wdiich has had so many victims in the profession. It is stated 
that in a period of twenty-five years, among 1^230 physicians Attached .tojnstiiu- 
tions in Ireland, SfiD succuilibed to this disease. Casual attendance upon 
in limited epidemics does not appear to be very risky, but When the sick am 
aggregated inVards the poison apjiears concentrated and ‘the danger of infec- 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison tliought that the virus was thrown off from the lungs and from tht 
skin. It attaches itself particularly to the clothing and linen and to the furni* 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with th< 
patient, more particularly contact with a large number of patients. Thus u 
mild outbreaks of only a few cases physicians and nurses are rarely affected 
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v^^hile ii^levere epidemics all in attendance npiy be attacked. Nothing^liaa yet 
beep determined as to the nature of the specific virus. 

Morbid Anatomy. — The anatoihical changes are those which result from 
intense fever. / The blood is dark and fluid ;^hc muscles arc of a deep red color, 
and often show a granular degentJration, particularly in the heart ; the liver is 
(•ulargecf and soft and may have a dull clay-like lustre ; the kidneys are swollen i 
there is moderate enlargement of the spleen, and i general Ifyperplasia of the 
Jj'mph-follicles. * Pejier’s glands are not ulcerated. Bronchial catarrh is usu- 
ally, and hypostatic congestion of t*tie lungs often, present. The skin shows 
the petechial rash. 

Symptoms. — Incubation. — This is placed at about twelve days, but it may 
be less. There may be ill-defiived'foelings of discomfort. As a rule, however, 
the uiva^on is abrupt and marked by chills or a single rigor, followed^ by fever. 
.The chills may recur during the first few days, and there is headache witl^pains 
in the^back and logs. There is^jbarly prostration, and the patient is glad to 
take to his bed at once. '-.The temperature is high at first, and may attain its 
maximum on the second or third^^day. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid. ' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the e.xpression dull and stupid. ‘ Vomiting may be a distressing symptom. In 
severe cases* mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. ^ Bronchial catarrh 
is CO ru moil. 

S'lAOE OF Eruption. — From the third to the fifth day the eruption appears 
— (h>t upon the abdonien and upper part of the chest, and thcji upon the 
I t'^^ll’cndtics and face^ occurring so rapidly that in two or three days it Is all 
out. There arc two elements in the eruption: a subcuticular mottling, '^a 
fine, irregular, dusky red mottling, as if below the surface of the skin ^ome 
little distance, and seen •through a semi-opaque medium’’ (Buchanan); and 
distinct papular rose-spots which change to petcchijE. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con- 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which arc modified by pressure, and petechias upon wluch pressure 
])roduccs no effect. In children the rash at first may present a striking resem- 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild cases the 
(’ruption is slight, but even then is largely petechial in character. As the rash is 
haemorrhagic, it does not disappear after death. Usually the skin is dry, so that 
sudaminal vesiclds are not common. It is stated by. some authors that a di^nc- 
tive odor is present. jJDuring the second week the* general symptoms are much 
figgravated. T?le prostration becomes more marked, the delirium more intense, 
and the fever rises.* ^^hc patient lies on his back with a dull expressionless face, 
finished cheeks, injected conjunclivte, and contracted pupils. The pulse increases 
hi frequency and is feebler; the face is dusky, and the condition becomes more 
Serious. 'Retention of urine is common. Com a-yigi Uis frequent, a condition 
hi which *the patient lies with open eyes, but^Ue unconscious ; witli it there 
be^ubauitua^endinum and;;picking at the bedclothes. ' The tongue is dry, 
browD^ and cjacked, and there are sordes on the teeth.^^J^egpiration is accel- 
erated, the heart’s a:Ction becomes more and more enfeebled, and death takes 
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place from exhaustion. In favofablc cases, about the end of the semd week 
occurs'the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The ‘temperature falls, and although iho 
j)ro8tration may be extreme, convalescence is rapid and relapse very rare. Tins 
labrupt termination by crisis is in striking centrast to the mode of termination 

(in typhoidi fever. - 

Fkvbk.— T he* temperature rises steadily during the first four or five dn\s. 
and the morning remissions are not marked. The maxim um is usuaUy attained 
by the fifth day, when the temperature may be 105°, 10G«, or 10^ . In mild 
cases it seldom risea^ahayn 1Q3°. After reaching its maximunv the fever g(‘n- 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which the temperature may fall liclow nor- 
mal within twelve or twenty-four hour’s. Pi;eceding a fatal termin^pn, there 
is usually a rapid rise in the fever to 108° oi*even 109°. ^ 

The heart may early show signs of weakness. The fiisL.sound bccomc's 
feeble and almost inaudible, and a sJr|tolic murmur at the apex is not infre- 
quent. Hypostatic congestion of the lungs occurs in all severe cases. The 
braiji symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leucocytosis is more common than in typhoid. 

Thft urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of the cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; the 
so-called typhu3 siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con- 
valescence is established by the tenth day. 

Complications and SisQUELiE.— ^Broneho-pncinnonia is perhaps the most 
cominoh" complication. ^ It may pass on to ga^a^eije. In certain epidemu^s 
s gangrene of the toes, the hands, or the nose, and in children Inoin a or cancrum 
"ojis, have occurred. , MesningUis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis an^ abscesses in the subcutaneous tissues and in the joints, are occa- 
sionally met with. Nephritis is rare. Ilaematcmesis may occur. 

ProgpiosiB. — The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. Mtcr middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more viommonly results 
from pneumonia. • 

Diagnosis. — During an epidemic there is rarely any ^oubt? for the disc'aso 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseoloui^^rash may be abundant and there may be occasion- 
ally a subcuticular mottling and even petechias. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is importnnt 
to make an accurate diagnosis are not usually seen until the fourth or 
day. The suddenness of the onset, the greater frequency of the chill, and tl'^ 
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early prostration are the distinctive features in typhus. The brain symptoms 
tooiare earlier. It is easy to put down on paper elaborate differential distinc- 
tions, which are practically useless* at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is somo- 
tiiiies extremely difficult. I have^en Murchison liimself in doubt, and more 
tlian once I have known the diagnosis to be deferred until the sectid cadaveris. 
Severe ccrebro-spinal fever may closely simulate typhus at th*e outset, but the 
diagnosis is usually clear within a f^w days. Malignant variola also has cer- 
tain features in cofnmon with severe typhus, but the greqter extent of the 
hiemorrhages and the bleeding from the viucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of ragflsles, but in 
the latter the eruption is brighter red in color, often crespentic oTTrregular in 
arrangeiTKiit, and a j) pears first on the iacc. 

I The frequency with which otht^r diseases are mistaken for typhus is shown 
by the fact that during and follqwLng the epidemic of 1881 in New York 108 
cases were wrongly diagnosed— Jone-eighth of the entire number — and sent to 
the IGvcrside Hospital (F. W. Cliapin,). 

Treatment. — The general management of the disease is like that of 
hqihoid fever. Hydrotherapy should be thoroughly and systematically em- 
ployed. Judging from the good results which we have obtained by this 
method in typlioid cases with nervous symptoms much may be expected 
from it. Certain authorities liave spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart- weakness is often more pronounced. As 
a rule, the patients require from tiie outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi- 
tion of the pulse. 

The bowels may be kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv- 
ous symptoms and the pulmonary symydoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


m. SELAFSINQ FEVEB (Febris reciirrens). 

Definition. — A specific infectious disease caused by the spiroclmete (spi- 
rillum) characterized by a definite febrile paroxysm which usu- 

ally Ifists six days aad is followed by a remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or c’ven 
^our times, whence the name relapsing fever. 

Etiologyy. — This disease, which has also the names “ famine fever " and 
^‘peven-day fever,” has been known since the early part of the eighteenth 
century, ^nd has from time to time extensivel} f>revailcd in Europe, espe- 
^hally igjfreland. It is conunoMn India, where the conditions for its devel- 
opment seein always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United* States in 1844, 
^hen cases were admitted to the Philadelphia Hospital, which are described 
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by Meredith Clynier in his work^ii Fevers. Flint saw cases in 1850-'’51. In 
1869 it prevailed extensively in epidemic form in New York and Fhilailcl ' 
phia; since when it has not reappeared. (July an occasional case has occurred 
in England and Wales during the past twenty years. In the rhilii)pines tlienj 
have been several si'V(;re outbreaks. ^ j 

The special conditions under which it occurs are similar to those of ! 
typhus lever. 'Overcrowding aiid^ detie ieiit food are the conditions wlneli | 
seem to promote the rapid spread of the ^virus. 3 Neither ag(^ sex, nor sea^nA 
Beems to have any special influence. It is a contagioils disease and ni:i\ 
he communicated from peivon to person, but is not so contagious as typhu>. 
Murchison thinks it may be transported by fomites. One attack does not 
confer immunity from subsecpienl attacks. Tw 1873 ObermeiiT descrilied an 
organism in the blood which is now recognized as tlic specific agent. Tlii> 
spirillum, or more correctly spiroclnetc, is from 3 to (> times the length of* 
the diameter of a red blood-corpuscle, and .forms a narrow spiral lilamont 
which is readily seen Jiioving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indon' Ilia 
crisis and in the intervals they are not found, though small glistening bodiov, 
which are stated to be their spores, a])iK*ar in the blood. The di>ease li,i> 
been produccnl in human beings by inoculation with blood taken during llic 
paroxysm. It has al>o been produced in monkeys, lied-bugs may suck out, 
the spirilla, and Tictin rc])roduced the dii-C'a^e by injicting into a lu‘altliy 
monkey blood sucked by a bug from an infected monkiy. Nothing i> \v\ 
known with reference to the life hi>iory of the spirocluote. it has not bivii 
found in tlu* secretions or excndioim. 

Morbid Anatomy. — There are no characteristic anatomical a]>])earam is 
in relapsing fever. If death takes place during the jiaroxysni the ^]JlLrn i- 
large and soft, and the liver, kidneys, and heart show cloud} swelling, ^riu iv 
may be infarcts in the kidneys and splecai. The bone-marrow has been foiiml 
in a condition of h\per))lasia. Ecchymo^cs are not uncommon. 

S3rmptoms. — The inciihation appears to be short, and in some iimtanc''^ 
the attack occurs promptly after exjiosure; more frequently, how'i*M;r, fi"ni 
five to seven days (dapse. 

: The invasion is abrupt, with chill, fever, and intense pain in the bai k 
and^limbs. -jln young persons there may be nausea, vomiting, and coiniil- 
sip;ns. The temperature rises rajiidly and may r(;ach 10d° on the even in, i; 
‘of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Sw’elling of ili<' 
spleen can be detected early. Jaundice is common in some epidemics. TIh' 
gastric symptoms may be severe. There are seldom intestinal symptom^. 
Cough may tx* present. Occasionally herpes is noted, and there may IxJ 
miliary vesicles and petechia?.. During the paroxysm the blood invariabb 
shows the spirocha?te, and there is usualljr a hmcocytqsis (Oiiskow'). Afi'r 
the fever has persisted with severity or oven with an increasing intensii'' 
for five or six days the crisis occurs. In the course of a f(^w hours, accom- 
panied by profuse sweating, sometimes by diarrhcca, the temperature fall^ 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayefl b’ 
the tenth; it usually comes, however, about the end of the first week. 1" 
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tlelicate «nd elderly persons there may he tcollapse. The convalosoenco is 
'j.ipid, and in a few days the patient is up and about. Tlicn in a week, 
u.^ually on the fourteentJi day, he*a{?ain has a rigor, or a serit's of iliills; 
tlio fever returns and tlie atlaek is ropi'aled. A second crisis occurs from 
tJio twentieth to tlie twenty-third day, and again tlie ])atient recovers ra})- 
idly. As a rule, tlie relajise is shorter than the original attack. ’A sc'cond 
iiiitl a thii-d may ()(‘(;ur, and there are instances on record df even a fouiili 
:yi(l a fifth. In’epidemies there are cases wdiich terminate by cri<i- on tlie 
seventh or eightli (h!y without tlie occurrence of relapse. In jirotractcd cases 
*tlie convalescence is very tedious, as tlip jiaiient is niuc-h exhausted. 

J?ela])sing fever is not a very falal disease. Murchison states that the 
Dioctality is about 1 per-cent.. In the enfeebh'd and old, d(‘alh may occur 

• at the height of tlie Tn^jiaroxysm. 

• CpcipJittiUona arc not fre(timit. In some epidemics haunatenio-is and 
liivinaturia have occurred, rmaynonia is not infreipient. The acut«' juilarge- 
pient of tlie spleen may end ifr ru|)tuie. Pnst-f('hrile paralyses uia\ oicur. 
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Chart v I. — Kelapsino Fever (Murcliison). 


Ophthalmia has followed in certain ejudemics, and may prove a .very tedious 
nid serious complication. Jaundice has already been mentioned. In pregnant 
rtoinen abortion usually takes places. Convulsions occasionally follow. Dut- 
ton, the well-known worker on tropical diseases, died in datus eyu/ryJ/ra.s* 
f'Oino weeks after*the attack. 

Diagnosis. — The ynset and general symptom’s may not at fir«t lie dis- 
tinctive. At the beginning of an epidemic the cases are usually irganied as 
iinoiiialouR typhoid*; but once the typical course is followed in a ca^e tlie 
Jnignosis is clear. The blood examination is distincti\e. 

Treatment. — TJie jiaroxysm can neither be cut short nor can iis recur- 
be j)reventcd. It might be thought that qu»ine, with it'^ ptnvei ful 
would certainly meet the indications, hut it does not seem to have the 
'^i'.^itest inffuence. The disease must be treated like any oilier continued 
l‘r\(.r, by) careful nursing, a yegular diet, and ^ji’dinary hygienic measures. 

special symptoms, pain inTihe baeji and in the limbs and joints demand 
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opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f 

IV., SMALL-POX (Variola). 

Definilaon. — An acute infectious disease characterized by a cutaneoag 
eruption which* passes through the stages of papule, vesicle, pustule, and 
crust. 

History. — The disease existed in Cfiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is 
believed to have i)ccn small-pox. In the sixth century it prevailed, and suh- 
sequently, at the time of the Crusades, because wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu- 
rate account was given by Khazes, an A^abijfn physician who lived in tiie, 
ninth century, and whose admirable descHpfi^n is available in Greenhiirs 
translation for the Sydenham Society. l^;>l^cV%eventcenth century the illus- 
trious Sydenham differentiated measlcj^ frmti small-pox. Special events in 
the history of the disease are the introduction of inoculation into Europe, 
by Lady Mary Wortlcy Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1796. 

Etiology. — Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Dierner- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of.-4^^iecond, reputed instances, indeed, of a third attack. 

4j3^- — Small-pox is common at all ages, but is particularly fatal to young 
(y^dldrcn. Of 3,161 deaths in the Montreal epidemic of 1885-’86, 2,717 wore 
of children under ten y^ars of age. The fcctm in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltenbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sjsx . — Males and females are equally affected. * 

Race . — Among aboriginal races small-pox is terribly fatal. When the 
disease w’'as fiYst introduced into America the Mexicans dic'd by thousand!^, 
and the North American Indians have also been frequently decimated iiy 
this plague. It is stated that the npgro is especially susceptible, and the 
mortality is greater— about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of {he disen^^e 
in a locality. J. Glaister, who has considered the whole question very 
fully, concludes .that as a centre of traflQc such an institution, through Ibe 
channels of unavoidable human intergourse, naturally favors the spread 
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ihe-di^fSaac locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital sliip on the Thames). 

The disease smouldoFa^bere-'ftnd-td^re in different localities, and when 
conditiona-are favorable become^ epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox ill the city, and a large unprotected* population grew up among 
tlie French-Canadijins, many of whom were opposed to vaccination. On 
February 28, a Vullman-car conductor, who had travellwl from Chicago, 
where the dijjease bad been slightly prevalent, was admitted into the Hotel- 
Uieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
sinall-pjpx. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hghie.* The disease spread like fire in dry grass, 
and within nine months tlljij??; ^ied in the city of small-pox 3,164 persons 

Vakiations in Tiip ViRuiftijCE OP EPIDEMICS. — Sydenham states that 
“8mail::pox ako has its peculiar kinds, which take one. form during one series 
oL years,, and another during another’’; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam- 
ily all exposed to the same infection. A striking illustration of this variabil- 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neyf 
disease had arisen, to which the name Cuban itch ” or Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which ^we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even ia. unvaccinated children the 
disease has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner) ; but this is an old story in the j^istory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with scarcely any disturbance and 
not more than twenty scattered pustules”! ^ 

Recent Prevalence . — In the United States, according to Dr. Wyman’s 
last report for •the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *ln England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fdur years having 
been 5, 3, 7, and 75 severally (John W. Tatham). 

Naxcrb of Contagion. — Protozoon-like bodies were first described in the 
^kin lesions by Quamieri — tie cytor^ctes variolce. Councilman and his col- 
leagues 'describe a^protozoon with a double cycle and cytoplasmic stage, with 
Pmall structureless bodies in the lower layer of the epithelial cells. Increas- 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 
9 
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nuclei of the epithelial cells, increase in size, and form a series of f;aeuol(s 
around a central vacuole. Calkiifs, an acknowledged expwl in the protozoa, 
has confirmed the main facts in the life history of this organism. llowaVd 
and Perkins, of (fieveland, describe identical changes. So definite is I la- 
relation of the parasit(‘s tq the skin lesions tljat it seems highly |)rohal>h! thev 
may be tin; cause of the disease. TluL.dried scales constitute by far tln' 
most important alement, ard as a dust-like powder are distributed everv- 
where in the room during convalescence, becoming attaclu‘d to clothing and 
various articles of furniture. The disease* is probably coiitj^gious from a vorv* 
early stage, though I think it has not yet lH*en determ ininl whether the (*on- 
tagion is active before the eruption *develo])s. TJie poison is of unusual 
tenacity and clings to infected localities. It is conveycHl by pei’sons who have 
been in contact with the sick and by fomites. Ifuring epidemics it is no douht 
widely spread in street-cars and public conve 3 Tinces. It must not be forgotten 
that an unprotected person may contract a v^ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy. — The pustules may be seen upon the tongue and tlio 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases tlui rash exhmds 
down the msophagus and even into the stomach. Swelling of the Foyer’s 
follicles is not uncommon; the pustules have been seen in the nx^tum. 

In the larynx the eruption may be {issociat(‘d with a fibrinous exudate and 
sometimes with mdema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera- 
•tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. French writers hav(' 
described an endarteritis of the coronary vessels in connecjtion with small- 
pox. * The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri- 
tis may occur during convalescence. 

In the hajmorrhagic form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in tlie (jonncctive. tissues, 
and about the nerve-sheaths. In one instance I found the entire retro- 
peritoneal tissue infiltrated with a large coaguluin, and there were also 
extensive extravasations in the course of the thoracic aorta. IIiemorrhag<'s 
in the bone-marrow have also been described by Golgi. There may be haein- 
orirhages into-the-'inuflcles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case im seven instances 
I examined. In these rapidly fatal forms the liver has been described as fally, 
but in 5 of my 7 cases it was of normal size, dense, and ^irrri. 

The followirig description of the finer changes is takem largely from the 
recent exhaustive study by Councilman, McGrath, and llrinkerhotf (IfiOl). 
The specific lesion is “a fo(;al degeneration of the stratified epithelium, vacu- 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus, l^e factors 
in the formation of the pustule are degeneration of the epithelial cells, asso- 
ciated with ■fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the- exudate increases in aniount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly- 
nuclear neutrophiles being most numerous. The umbilication and central 
depression usually correspond, ^as Weigert suggests, to the area of primary 
iKJcrosis. ‘ The h air f ollicle and the sweat gland may play some part^ The para- 
sites described occur chiefly in the cells of tho rele mucosum. Associated 
lesfons are numerous, particularly proliferation in the hairnatopoietic organs. 

• Collttlar jpfiltfflttgns occur constantly in the, testicle, usually in the kidney, 
the liver^and the adrenal glands. The anaemic focal necroses in the testicles 
scemlaTinost specific in the disease, add in the bone-marrow there arc foci of 
nccrQsjy? and of hoeniorrhage witlLhyperplasia of the myelocytes, and a marked| 
niduction or even complete absence of the polynuclear leucocytes. This waaj 
the change described originally by Chiari as osteomyelitis variolosa. Asso-l 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe casefc" 

Symptoms. — Three forms of small-pox arc described: 

1- Discrete, (h) Confluent. 

2. Variola hwm^hagica; (a) Purpura variolosa or black sraall-pox; 
(b) Tlaunorrhagic pustular form, variola luvmorrhagiea pustulosa. 

3. Varioloid f or small-pox modified by vaccinatioji. 

1. VjyaJLOLA Vrra. — T he affection may ho conveniently described under 
various stages: Incuha iion . — ‘‘From nine to fifteen days; oftenest twelve.” 
I have seen it as early as the eighth day after exposure, and there are well- 
authenticated insfancbsTrfwhich this stage has been prolonged to twenty days^ 
It is unusual for patients to complain of any symptoms. 

I nua^ion.-— hi adults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe JumJ^ar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
pcvore in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption Jippears. The 
rises quickly, and may on the first day bo 103° or 104:°., The 
pulac is r^id and full, not often dicrotic. In severe cases there may be 
marked duLiiuun, particularly if the fever is high. The patient is restless 
and diafccfissed, tho('face is flushed, and the -eyes are bright and clear. Th^? 
skin is usually dfjrpthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis- 
cicte or confluent, as convulsions, severe backache, and high fever may pre- 
t^^ode a very mild attack. 

Initial Rasliesi — Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pcteh.he.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are liiiiitcd either ta 

lown* abilRmmfll areas, to the inner surfaces of tho thighs, and to the lat- 
thoracic -region, or to the axillae. Occaaionally they are found over the 
i xitiiiaotvSUrfaceajj particularly in the* neighborhood of the knees and elbows. 
'I’hese rashes, usually purpuric, are often associated with an erythematous 
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or erysipelatous blush. The scarlatinal rash may come out as carlj^^^as the 
Becond day, and he as diffuse and* vivid as in a true scarlatina, l^lie measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



' is only occasionally seen. It was present once in my Montreal cases. The 
V'^’initial raslies are more abundant in some epidemics than in others. They 
occur in from 10 to 1G per cent of cases. 

Ervpiion. — (1) In the discrete form, usually on the fourth day, mac- 
ules appear-on the forehead, preceded sometinu's by an er^lumialous flu^li, 
- and on the anterior surfaces of the wrists. Wilhin the first twenty-four 
' ^ hours from their appoaranc#thoy occur on other ])arts of the face and on tlu' 
extremities, and a few are seen on the trunk. The sjlois are from 3 
millimetres in diameter, of a bright red color, and disappear completely 
’on pi*cssure. As the ra^sh comes out (he tempm-aiure falls, the general 
> symptoms subside, and the patient feels comfortable. On the fiftli or sixth 
day the papules change into vesicles with clear summits. Each one- is (ih'- 
'.■’"Yatcd, cjiimlar, and i)resents a lilllc depre>;sion or umbilication in the 
'--nentre. Aboujt the eighth day tlic vesicles change into pustules, the umbil- 
-^ication disappears, the flat top assumes a globular form and Ix'comes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec- 
tion about tlie pustules tind the skin between them is swollen. This 
njMuration first takes place on the face, and follows the order of the ap))ear- 
ance of the eruption. The tepipcrature now rises — secondary fever — and the 
general symptoms return. The swelling about the pustules is* attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
clos^. In the discrete form the temperature of maturation doCs not usuall\ 
remain high for 'more tlian twenty-four or twenty-six hoTirs, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The jihdomen and groinj and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty ou 
the lower. Vcgiclea in the mouth, pha^nx,' and larynx, cause soreness and 
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swellitig in those parts, with loss of voica Whether pitting takes place do- 
Ifimils a good deal upon the sevcrily of the disease. In a majority of eases 
Sydenham's siateiiKuii holds good, that it is very rarely the ease that the 
distinct sinall-])ox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ^ ’ 

(a) The Confluent Form , — With the same initial symptoms, though iisu- 
ally of greater s(Arerity, the raak appears on the fourth, or, accoi’ding to 
Sydenham, ou^Ufiar. third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). 4Mie ])ap- 
nlea^<£fst may ho isolated, and it is only later in the stage of maluration 
that the eruption is conllueut. But, in severer cases the skin is swollen and 
liypei’ifmic and tin? papnk^s arc very close together. On the fc*et and hands, 
too, the papules are thickly sbt; more scattered on the limbs; and quite dis- 
crete on the trunk. With the appoarpnee of the eruption the symptoms sub- 
side dnd the^ fever Remits, but not to the same extent as in the discrete form. 
Occasionally tlu' temperature falls. to normal and the patient may be very 
comfortabh'. Then, usually on the (ughth day, the fever again rises, the 
vesicles change to ])ustiiles, the hypenemia becomes intense, the swelling of 
the face and hailds increases, and by tin? tenth day the pustules have fully 
iiialurated, many of them have coalesced, and the entire skin of the head and 
(‘xtremiti(‘s is a superficial abscess. The fever rises to 103° or 105°, the ])ulse 
is from 110 to TiO, and there is often delirium. As pointed out by Syden- 
ham, salivation in adults and diarrlima in children are common sympton^s 
oC-tlnii'i^agc. There is usually much thirst. Tke eruption may also be pres- 
ent in the mouth,' and usually the pharynx and larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, uiUHiualled in any, other 
disease; one which fully justifies the horror and fr-ight with which small-pox 
is associated in the public mind. Even when file rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger^ 
as pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantagvS to have them 
few and far between on the rest of the body." In fatal cases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the delirium is marked, 
fhere is subsultus, sometimes diarrluva, and with these symptoms the patient 
dies. Ill other instances between the eighth and eleventh day ha'morrhaf^c 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation . — ^Shc pustules break and the pus exudes or they dry 
and form crusts. Throughout the thirds week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
fop a long time and the process of scarring may take three or four weeks. 
On thq face they fall otf singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. H.®mokuhagic small-pox occurs in two forms. In one, the petechial 
or black small-pox — purpura variolosa — the special symptoms appear early 
and death follows in^rpm twp iQ .aix days*|;[;; In the otlier form the case pro- 
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losses as one of ordinary variola, aiul in the vesicular or pustular* stage 
haemorrhages take place into tho pocks or^from the mucous membranes-.r 
vaj;iola h(Bmorrhagica pustulosa. 

Variola haemorrhagica is more common in some epidemics than in others. 
It is less friHiueut in children than in adults? Of 27 cases admitted to the 
small-pox department of the lilontreal General Hospital there were 3 under 
ten years, [ botw('^n fifteen find twenty, 9 between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five find forty-ftvo, and 
1 aliove fifty. S^ouug and vigorous persons seem more liatile to this form. 
Several of my eases were above the avejage in muscular development. Men 
are more frequently alTected than women; thus in my list there were 21 males 
and only 0 females. The influence of vfccinatien is shown in the fact that 
of the cases 14 were unvaccinated, while not one of the ]3 who had scars had 

been revaccinated. r . -n 

In purpura variolosa the illness starts withjthe usual symptoms, hut with 
more intense constitutional disturbance. On the* evening of the second or on 
the third day there is a diffuse hyper«njic rash, particularly in tlie-^roins, 
with small punctiform haiiiiorrhages. The rash extends, hecomes more dis- 
tiiliaTy hiemorrhagic, and tho spots increase in size. Ecchymoses, appear on 
the. conjunctiva?, and as early as the third day there may he haemorrhages 
from the mucous inenibranes. Dc^th may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish hue and the unfortu- 
nate victim may even look plum-colored. The face is swollen and largo con- 
junctival hajmorrhages with the dei^dy sunken cornea) gives a ghastly appear- 
ance to tiic features. Tlic mind may remain clear to the end. Death, occurs 
from the third to the.sii.th day; thus in thirteen of my cases it took place 
between these dates. Tho earliest_death was on the third day and there wim'o 
no traces of papules. Thcr^ may be no mucous luemorrhages; thus in oiu' 
case of a most virulent character death occurred without bleeding early on 
the fourth day. llamiaturia is perhaps most common, next httHuatenuisis, and 
mekina was noticed in a third of the eases. ]^Ietrorrhagia was present in j||c 
only of the six females on my list. Hamioptysis occurred in five cases. 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola pustulosa hemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tlu 
first indication is hemorrhage into the areolae of the pocks, and later the maiu- 
rated pustules fill with blood. ' Th» earlier the haemorrhage the^catcr is tlu 
danger. Bleeding from the mucous membranes is also cominon in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with Ihe discrete form, il 
allowed to get up early, ha?niorrhage may take place into the pocks on the legs 
Leucocyte Reaction. — In variola vera there is a marked leucocytosis, 12- 
16 thousand, about the eighth day, then a slight decline and a rise agaii 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in* tke-Tirononuelear elements, which may be the only market 
feature of the mild cases (Magrath, Brinkerhoflf, and Bancroft). 
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3. •^T’arioloid. — This term is applied ip the modified form which affects 
j^rsons who have been vaccinated. It may set in with abruptness and sever- 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and backanhfiL-may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. Tliey are few in number and may be confined to the face and 
hands. Tlie fever drops at once and the patierft feels pel^ectly comfortable. 
The vcsiculation aiid maturation of the pocks take place rapidly, and there 
is no secondary ffever. There is rarely any scarring. As a rule, when small- 
])ox attacks ^jbl person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

ABOiiTivn Types. — As already mentioned, recent epidemics have been char- 
acterizid by the large number of mifd cases. Even in unvaccinated children, 
only a fciw ])ustules may apjiehr^ and the disease is over in a few days. Even 
with a thickly set eruption Ihe^ vesicles at the fifth or sixth day, instead of fill- 
ing, dry and abort, forming tlfe so-called horn-, crystalline-, or wart-pox. Vari- 
ola sfine crviUione is described. I s^ no cases of the kind in Montreal. They 
Bc*cra to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The sym])toms are headache, pain in tlie back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac- 
cinated ])ers()ns. One of Bancroft's cases was of special interest — a pregnant 
woman who liad slight symjdoins after exposure, but no rash. Her child 
showed a tyi)ieal eruption when two days old. 

CoAirjac vTiONs. — Considering the severity of many of the cases and thh 
general ebaraeier gf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

is serious in three ways : it may produce a fatal oedema of the 
glottis ;^t is lixililn to extend and involve the cartijages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par- 
tii'lcs to r('a(;h the lower air-passages, where they excite bronchitis or broncho- 
p^umonia. 

W li ropchp -ppeumonia is almost invariably present in fatal casesa Lobar pneu- 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac comjdications are also rare. Tn the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Pnpeprdiik^ too, is very uncommon. Myit, 
(‘ardte^^eems to be more frequent, and may be associated with endarteritis of 
tlie coronary vessels. 

Of complications in the digestive system, paroUtw^is rare. In severe cases 
there is extensive pjiciulo:;dipbthQritic angina. Vomiting, which is so marked 
a symptom in tlie early stage, is rarely persistent. Diarrjty?ia-j'^ uncom- 
mon, as noted by Sydenham, and is very constantly present in children. 

Alhumi piiria. is frequent, but true -nephritis is rare. Inflammation of the 
tester and of the ovaries may occur. 

"tTAmong the most interesting and serious complications are those pertaining 
to the. jjfisvoHfr-eyBtem. ' In children conyulshjns are common. In aduUs the 
deliuuttuof the early stage may persist and become viole/it, and finally sub- 
side into a fat^l coiua, d^ost-febrde insanity is occasionally met with during 
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convalescence, and very rarely epjlcpsy. Many of the old writers spoke of 
paxaplfigiaan. connection with the intense backache of the early stage, but itij.s ' 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pewplifiialLneuritis or to a diffuse myelitis 
(Westphal)# T?he. neuritis may, as in diphtheria, involve the pharynx aloni', 
or it may be multiple. Of thiS nature, in all probability, is the so-called pseudo- 
tabes, or ataxie vaviolique.Ct Hemiplegia and'japhasia have been met with in a ^ 
few instances, the result of -e nccpl ialitis. • 

Among the most constant and troublesome complications of small-pox arc 
those in volyrn g the skin. During convalescence toils arc very frequent and 
may be severe. ‘^ Acdc andcCcthyma are also n\pt with. ^fififtL^angrene in 
various parts may occur. •• 

* A rthritis may occur, usually in the period of dosquamatibn, and may pass . 
on to suppuration.:, Ac u):^ necrosis of the bone i^ s<|metimos‘ inet with. 

A remarkable secondary eruption (r&urrent*lmij|^x) nccasio^^^ occurs 
after desquamation. 

Special Senses. — The eye affections Ai^*w g^^ mcrly so common and 
serious are not now so frequent, owing given to keeping 

* the conjunctivae clean. A catarrhal and pufulfflHjHKiuqctlyitis is common in 
severe cases. The secretions cause adhesionaj&tlifi. cy^jlids, and unless great 
care is taken a diffuse kqiatitis is excited, which' may go oir>to ulceration and 
perforation. Ijilia is not, very uncommon. Qtitis media is an occasional com- 
plication, and usually results from an extension of the disease through tlio 
Eustachian tubes. 

Prognosifl. — In unprotected persons small-pox is a very fatal disease, ^tbe 
death-rate ranging from 2i-to-3^-p©f^<)ent. In William M. Welcirs report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534 — i. e., 
54.18 per cent — died, whije of 2,169 cases of varioloid only 28 — i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of thos(‘ 
attacked with the severer confluent forms die. The intcniperatc and debilitated 
B iiqppmb more readily to the disease. As Sydenham observed, tlic danger is 
directly propeytionate to the intensity of the disease on the face and hands. 
"When the fever increases after the appearance of the ])ustules, it is a bad 
sign; but if it^s lessened on their appearance, that is a good sign ” (Khazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitablfe. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJ^h results in the ewly stage from the action of poSon upon the 
ncriQiig^^iem. *In the later stages it usually occurs about the eleventh or 
twelfth^fay, at the height of the eruption. In children, and occasionally iu. 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back- 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarMinal rash has rarely tlu^ 
extent And never th§ persistence of the rash in true scarlet fever. I have knowji 
the rash of m^le^to be mistaken fpr the initial rash of small-pox. The gen- 
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oral qpndition of the patient, and the pr^aeneo Qf-cory^a and coniunetkitis and 
may be belter guides than tfie rash itself. 

M align ant h^inorrht^ie^maU-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of haiinorrhagic small-pox, in only one, in which 
death occurred on the third dj^, did inspection f^il to show the papules. In 
3 cases dying on the fourth day the characteristic papular raslj was noticed. 
It may be difficult or impossible to recognize tliis form of Jia3morrhagic small- 
pox from hcemoirhagi^.mkrliij^^J^ver or Immoffhagu^ measles, though in the 
latter there is rarely so constant involvement of the mucous nlcmbranes. Natu- 
rally enough, as they arc allied affections, va r is el itr is the disease which most 
frequently lejUjda-^^-tfFror. Particularly has this been the case in tluj mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient wa^ admitted to my wards on the fourth .day of the 
disease. Small-^pox was not prevalent at the time, and the case was regarded 
as one of varicella. SuJb^uentLy eight cases appeared, several of exceeding 
mildness, but ounnist^^’w^ forcibly brought home to us by the occurrence, 
in a man who he^fepose^^in the ward, of a case of confluent small-pox 
of great severit;^^' Jmints arc to be borne in mind: first, the 

experience of thar.pasi^H||||h^ shown that very mild epidemics of true 
small-pox may ^jpeur Si}j||BK^y large number of eases of a contagious dis- 
ease with a pustiljar erup^^^curring in adults is strongly in favor of small- 
pox. The characters of the rdsh are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotty, 
hard feel of smallpox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes,* the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
haemorrhagic form. 

The disease may be mistaken for cerebra-^pinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddtMily ill 
with fever, pains in tbe back and head, and on the second or third day petechias 
appeared on the akin. There were retraction of the head, and marked rigidity 
of the limbs. The hmiiiorrhages became more abundant; and finally ha3ma- 
temesis occurred and the child died on the sixth day. At the post mortgin 
there were no lesions of cerebro-spinal fever, and in the deeply luemor- 
rhagic skin the papules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by thet mother taking the disease and 
dying of it.» * 

ritifiiilnii I — A very copious pustular rash in syphilis may resem- 

ble variola, particularly if accompanied by fever, but the history and the dis- 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pmkdar glanders has been mistaken for small-pox. In a remarkable in- 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course^and the 
fact that there was glanders among the horses in the stable led to the cort^ 
10 
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diagnosis. The eruption resembled exactly that described in Kayer’s « pono- 
graph (De la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment. — (i Eneka l Coj^A)tfiiATu>NH. — Segregat^iou in special hospitals 
is imperative. Tn the ease (jE loeal outbreaks tgmporary barracks or tents may 
be const ruct<;d. In the larger cities, considering the frequency with which 
epidemics recur, ]i is wortli while to have a special small-pox hospital. 
If the grounds are ample and alt necessary precautions tatceUy there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, orf the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the.early stages two symptoms call*for treatment: the pq^jj in the back, 
which requires opium in some form, as advised by Sydiiiihain ; and the vomil- 
ingT^dilch is very difTicult to check and may l)e uncontrollable. No food should 
be given- except a little ice and champagne, Uiid it- usually stops with the 
appearance of the eruption. 

Th^ilietifi that usually given in fevers,* with plenty cold-water, or haxlcy 
watet or the Scotch borse — oatmeal and water, to which lemon-juice may be 
added. 

For tho^ever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The tre^itmcnt of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars ‘‘ the only effect of 
oils, liniments, and the like, was to make the white scurfs* slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,* to whicl;^ antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very })leasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covercid 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thc^ughly moist, which may be done with oil or glycerin. This prevents the 
d^ccation an3 diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sl^rt to prevent matting and decomposition 
of the crusts. ^ 

The papulas do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the cour8e*of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Oaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabians to cover the exposed parts of 
Bmall-pox patients with gold-leaf. Lutzenberg, a distinguished New Orleans 
physician, in 1832 treated patients by exclusion of the sunlight. Recently the 

^9S5_5fiy9cated by Finzen. The state- 
ments do not agree ^ to its value. Nash states that the course~df the rash may 
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be modified by the treatment, but Ricketts and Byles could see no influence 
wjptever, even in cases taken at the carliest^possible date. 

Complications. — I Lthe diarriioca is severe in children, paregoric may be 
given. When the pnW b^POTn^q nriH frD»1y 

given. Th e maniacal deli rium njay require chlorof orm or jnprphi^ but for less 
intense nervous symptoms^the bath or cold ^a clc ~i^ the l^st. For the severe 
haemorrhages of the malignant cases'^notliing can »be done, ajid it is only cruel' 
to drench the unfoftunate patient with irQivergot, and other drugs. Symp- 
toms of obstruction in the larynx, usually from cedema, may call for tracheot- 
omy. In the late stages of the disease, should the patient be extremely debili- 
tated and the subject of abscesses and bed-sores, he may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctivae washed with a warm solution of salt or boracic 
acid. In the confluent cases the eyelids are much swollen and glued together, 
and it is only constant watch Mness wkicli prevents keratitis. The mouth and 
throat should be ko])t clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it^)revents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath- 
ing hel])s to soften the crusts-, and the skin may 1x3 oiled daily. Convalescencx} 
should not be cH)nsidered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V, VACCmiA (Cow.pox)-VACCmATION. 

Definition. — An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces a local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vac(nne is got either directly from the calf — animal lymph — in which 
the disease is propagated at regular stations, or is obtained from persons vac- 
cinated (liiunanized lymph). 

History. — Kor centuries it had been a popular Miof among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve- 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis- 
ease, as she had had a disease that protected her against small-pox. .Testy, ^ 
Dorsetshire farmer, had had cow-pox, and^ 1771 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinatal 
three children. When Jenner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, I can not take 
that disease, for* I have had cow-pox.” Jenner subsequently mentioned the 
subject to Hunter, who in reply gave the fatuous advice : ‘‘ Do not think, but 
try; be patient, be accurate.” As early as 1780 the idea of the prob'clivc power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a pradical issue when, 
<>n May 14, 179G, he took matter from the hand of a dairy-maid, Sarah Nelmes, 
who had cow-pox, and inoculated a boy named James Pliipjis, aged eight years. 
On July Ist matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the Causos 
and Effects of the Variola Vaccinie, a Disease discovered in some of the Wc^sl- 
cm Counties of England, particularly (Uoucustcrshire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. Jjondon, 1798). 

In the United States ^ow-pox was intro^Uiced by Benjamin Walcrjiousr, 
Professor Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 16, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small- 
pox; nothing followed. A control experiment was made by inoculating two* 
un vaccinated boys with the same small-pox virus ; both took the disease. The 
nineteen children of August 16th were again unsuccessfully inoculated wiili 
fresh virus from these two boys. This is one of the most crucial experiment 
in the history of vaccination, and fully*^ justified the conclusion of the Board 
of Health — cow-pox is a complete security against the small- pox. " 

Practitioners should familiarize themselves with the literature on vaccina- 
tion. The centenary number of the British iWieal Journal is particularly 
valuable (1896). The report of the Eoyal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systent by T. D. Acland and Coi)eman, and 
Cory’s recent monogra])h on the subject afford a large body of inatcrial. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 1898, vol. i, p. 632) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 190 1), contains im^rtant information and 
statistics. 

Nature of Vaccinia. — Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this (piestion is not yet settled, as may be seen in the diajnetrically 
opposed views expressed by Copernan in Allbutt’s System and by Brouardel in 
the Twentieth Century traclice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox lUj^ttcr in I lie 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char- 
acteristic lesions of cow-pox, and from the first, second, or third animal lympli 
used to vaccinate a child produced a typical localized vaccine vesicle withoi|l 
any of the gdneralized features of small-pox. 'fhq^experiments of Ceely, of 
pabcock, and many other more recent workers seem to leave no question whal- 
ever that typical vaccinia may be produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this jway. Secondly, against this is urged Chauveaii'^ 
Lyons experiments. (Seventeen young animals were inoeillated twith the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals weiv 
also vaccinated. Of these only one showed a typical cow-pox eruption. 9’o 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinated child, which developed as a result generalized oonfliKuit 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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T Tiq wniglif o f pvi(lpn(;n favors the vicW'that cow-pox and horse-po^ arc 
vfiriola modified j)y transmission; or, as has been suggested, “sniall-pox and 
vaccinia are botk of them descended from a common stock — from an ancestor, 
for instance-^which resembled vaccinia far more than it resembled small-pox ’’ 
(Copcinan). 

The bodies described by Guarnieri have beep very tlioroughlV studied by 
Councilman and his cH)lleagues, who regard them as forjns of a protozoon — 
Cytonjetes vaccinia — wilh a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. — l^vnod of Incuhalion. — At first lliero may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption. — On 
i he thifd day, as a rule, ji 4 )apule is fiecji surrounded by a reddish zone, 'fhis 
gradu^ly increases, and"on the fifth or sixth clay shows a definite vesicle, the 
margins of which are raiscid while the centre is depressed. By the eighth day 
tli ^vcs icle has attained its maximum^ size. It is round and distended, with a 
limpS^fljuid, the margin hard and prominent, and tho-^rbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. On the eleventh or twelfth day the 
hyperajmia diminishes, the lymph becomes more opa([ue and begins to dry. .£y 
tlifijnd of thejsecond week the vesicle is convertecl into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-lirst or iwenty-£Lfth day from the vaccination) separates and leaves a 
circular pitted scar. J f the points of inoculation have been close together, tlie 
vesicles fuse and may form a large combined vesicle. ^Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is cejmmon 
to have with the fever restlessness, particularly at iwght, and irritability; but 
as a rule these symptoms arc trivial. If the inoculation is made on the arm, 
the axillii^ glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi- 
viduals. In some instances it is permanent, but a majority of ‘persons within 
ten or twelve years again become susceptible. 

lievaccinallon should be performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaccination is 
very general. In 1891-^93 vaccination pustules developed in 88.7 per cent ^f 
I he newly enrolled troops of the German army, most of whom had been vac- 
cinated twice in their lives before. The vesicle in rcvaccination is usually 
smaller, has Jess induration and hypcraeinia, and the resulting scar is less per- 
fect. Parlic^lfl^ care should l)e taken to watch the vesicle of revaccination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations.— Wc occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust fprms by the seventh. or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per- 
formed with fresh lymph. The contents of uie vesicles may be watery and 
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bloody. In ihe involution tho bnifeing or irritation of tlie pocks may load to 
ulceration and inflammation. A very rare eycnt is the recurrence of the po(?k 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. — It is not uncommon to see vesicles in the 
vicinity of the primary sore*. Ix'ss common is a true generalized pustular rash, 
developing ifl different parts ^f the body, oft(*n beginning about the wrists and 
on the back. The secondary ])oeks may continue to make tlieir appearance for 
five or six weeks after vaccination. Jn children tho diseas*o^may prove fatal. •’ 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) CoMi’LiCATioxs. — lu unhealthy subjects, or as a result of uncleanli- 
ness, or sometimes injury, tlic vesicles inflame and deep ^cavated ul(?ers result. 
^Shyaghing and deep (tellulitis may follow. Iii debilitated children thele may 
be with this a pur])uric rash. Acland thus arranges the dales at which tlu* 
possible eruptions and complications may be looked for : 

1. UurillgJhe first. three days: Erythema; urticaria; vesicular and hijUous 
eruptions; invaecinated erysipelas. 

2. After the third day and until the pock rcachea maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week : Generalized vaccinia ; impetigo ; vac- 
cinal ulceration; glandular abscess; septic infections; ;|angrene. 

4. After the involution of the pocks: Invaceinated diseases — for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— gyphilis has undoubt- 
ealy been transmitted by vaccination, but such instances are very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques- 
tion has now become really of minor importance sincp the wide-spread use 'of 
animal lymph. Dr, Cory’s sad c.xpcrimcnt may here be referred to. ^ IIo vac- 
cinated himself four tinifts from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. Tlic 
fourth time he was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina- 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im- 
portant is perhaps I that the chancre never appears before the » fifteenth day, 
usually not until from three to^fivc weeks, whereas the ulceration of ordinary 
vaccination is present by the twelfth or fifteenth day... THte loss, of substance 
in the chancre is usually quite superficial and th^ induration yery parchmeni- 
like and specific, with but a slight inflammatory areola. The glandular swell- 
ing, too, is constant and indolwf, whil0 in the vaccination luccr it., ift. often 

when present, chiefly inflammatory. 

Tubercvlosis. — “ No undoubted case of invaceinated tubercle was hrought 
before the Royal Commission on Vaccination” (Acland). Tho risk of trans- 
mitting tuberculosis from the calf is so slight that it need not be considered.* 
The transmission of*leprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 
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oonfimed by W. T. Howard, Jr., who foujid it 24 times in 95 cultures from 
tke virus of five producers in the United States. 

Tetanus . — McFarland has collected 95 cases, practically all American. 
Siity-three occurred in 1901, a majority of which could be traced to one source 
of^upply, in which R. W. Wilson demonstrated thp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarbind tells me 
that very few cases have been reported. The oJcurrence of this terrible com- 
plication emphasizes the necessity of the most scrupulous care in the prepara- 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon other Diseases. — A quiescent 
inal^y may be lighted into activity by vaccination. This has happened with 
congenital syphilis, odjasionally with’ tuberculosis. An old idea was prevalent 
that vaccination had $ beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtrf it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi- 
plegia. One such case I saw with Morris J. Lewis. 

Choice of Lymph. — Tf bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have h^ a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should he healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. The glycerinated calf lymph 
has come into general use. The Local Government Board has recently issued 
a valuable r(*port on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina- 
tions, the glycerinated lymph will serve for from 4,000 to 5,000 vaccinations. 

Technique. — Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society prefer to have girl babies vaccinated on the leg. The jskin slioiild bo 
cle ansed and put upon thq stretch. Then, with a lancet or the ivory point, 
cross-scratches should bo made in one or more places. When the lymph has 
dried on the points it is best to moisten it in w^arm water. The clothing pf 
the child should not be adjusted until the spot has dried, and it should be 
protected- for day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration nn the same house, it is well to 
apply a pad’ of antiseptic cotton. Vaccination is usually performed at the 
second or third’month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be rcvac- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instances of spurious vaccination. 

, The Value of Vaccination. — Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality^ Isolation^ of course, is a use- 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 
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invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptibU. 
Communities in which vaccination and revadcination arc thoroughly and sys- 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1^74, the date of the stringent laws, has enjoyed 
practical immunity — not a single death from small-pox (to the date of the 
last report, 1903),« except ad isolated case under peculiar circumstances in 
1884-^85. On the other hand, communities in which vaccination and rcvac- 
cination are persistently neglected are those in which epidemics are most preva- 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 187G and 1884, a considerable unprotected popu- 
lation, and the materials were ripe for an extensjive epidcftiic. The soil had 
been prepared with the greatest cai*e, and it pnly nc(Kiod the introduction of 
the seed, which in due time came with tlie Pullman-car conductor from Chi- 
cago, on the 28th of February, 1885 (see page 113). Within the next ton 
months thousands of persons were stricken witfi^the disease, and 3,104 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible lo small-pox, ye<I the mortality in 
such cases is very much lower than in persons who have E^ever been vaccinal cd. 

« The mortality in persons who have been vaccinated is frto 0 to 8 per cent, 
whefeas in the unvaccinated it is at least 35 per emit. There is evidence that 
the greater the number of marks, the greater Iho protection in relation to 
small-pox; thus the English Vaccination Report states that out of 4,754 cases 
the death-rate with one mark was 7.0 ])er cent; with two marks, 7 per cent; 
mth three marks, 4.2 per cent ; with four marks, 2.4 per cent. W. M. Welch's 
statistics of 5,000 cases on this point give with good cici\trices 8 per cent; 
with fair cicatrices, 14 per cent; with juior cicatrices, 27 per cent; post-vac- 
cinal cases, 10 per cent; unvaccinated cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Deflnition.-j-An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology. — The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pupcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 4.110 disease in 
childhood arc very liable to be 'attacked. The specific gerij^ has not yet been 
discovered. ^ 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one docs not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso- 
lated in a ward on the same floor as the small-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The* 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a prettjr normal 'qoutsc. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. — Aften a i)eriod of Incubation of ten or fifteen days the child 
I incomes feverish and in some instances has a slight chill. There may be 
and pains,. in the back luad legs. *' Convulsions are rare. The erup- 
tion usually occurs within twenty-four hours. It is first seen* upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 

f ace. At first in tlui form of raised red papules, these are in a few hours 
ransformed into hemispherical vesicles containing a clear or turbid fiuid. As 
a rule 'there is^io^umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial th^' the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hyperaemic. *At the end of thirty-six or forty-eight 
, hours the contents of the vesicles are purulent. Tliey begin to shrivel, and 
during the third and fourth days are conveficnl into dark brownish cri^sts, 
wliich fall off and as ft tule lea\^ no scai^. Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages ofdevelopruent anS. decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatmftl rash oecifcidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may bo much more severe, the initial 
fovbr high, the rash very wide-spread, and the constitutional symptoms com- 
paratively severe, so that the diagnosis of variola may be made — the so-called 
varicellnc variolaformes. 

There are one or jtwo modifications of the rash which arc interesting. The 
v(‘sicles may become very large and develop into regular bullae, looking not 
uidi]^c ecthyma or pemphigus (varicella bullosa). IMie irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
foi-m, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the cases favorable and po ill effects 
follow. The disease may rcHuir in the same individual. There are instances 
in which a person has had three attacks. ^ 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bloedfng from the mucous membranes. 

Nephritis may oc^ur. Infantile hemiplegia hAs occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has ton s^n 
horn the outset. When a case comes under observation for the first time mth 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moj-e superficial, more bleb-like, have not so deeply an infiltrated areola about 
th('m, and may usually be seen in all stages of development. They rarely at 
the outset have the hnrd, shotty feeling of those of small-pox. The ^neral 
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symptoms, the greater intensity tjf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox arejn^ 
portant points in the diagnosis. * 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the ^diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frbm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the faco, 
great care should bo taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

Vn. SCAEI4BT EEVBR. 

Definition. — An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. — In the sixteenth century IngraSscas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name fobris scarlatina. 

Etiology. — No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention, la-some years it is mild ; in others, with equally wide-spread epi- 
demics, it is fearfully malignant. It is A wide-spreatt affection, occurring in 
nearly all parts of the globe and attackkig all races. 

Sporadic cases occur from time to time. Tbe epij^mics are most inten^c 
in the autumn and winter. There is an extraordinary variability in tlic 
severity of the outbreaks, which on the whole appear to be lessening in sever- 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand bus 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e wore 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

SeiberPs studies in New York* show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu- 
ally until tl]c end of dune, and gradually increases through Oed-ober, Novem- 
ber, and December, lie associates the remarkable drop in July, August, an<i 
SeptcmlKjr with the closure of the schools and the cessation of tbe daily con- 
gregation of infectious material in small areas — school-houses and piny- 
grounds- — for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of Ibc 
fatal cases are under the tenth year. Sucklings are rarely attacked. 'Plic 
general liability to the discas^e in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some ilcvcr take it. 

Family susceptibility is not infrequently illustrated by the killing in rnid( 
succession of four*or five members. On the other hand, individual resistanot 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one 01 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity , — It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another persc’ii 
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It prol)ably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the return cases,” to be referred to 
later, may find in this way their explanation. Much more attention lias been 
paid of late to this aspect of the scarlatinal infectibn, and it has even been 
suggested that the skin is only infective by contamination, with ‘the secre- 
tions. The general opinion, however, is that the poison is given off chiefly 
from the skin, parfumlarly when desquamating. Unlike measles, the germ 
is very resistant and clings timaeioiisly to clothing, to bedding, the furni- 
ture of the room, etc. Even after the most complete disinfection possible, 
cliildren who have been removed from an infected house may catch the 
disease on their return. Tlte possibility here of throat infection must 
bo consulcred. A third person may convey the disease, but undoubted 
'instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collcct>ve investigation on this point among physi-- 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. ' 

The disease is stated to have been conveyed by milk. Of 99 epidemics 
studied by Kober the disease prevailed in 68 citlier at the dairy or the milk 
farm. There appear to* be two groups of cases: first, genuine scarlet fever, 
in which the infection !^ conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1864, is understood an erythematous eruption following 
an operation or occhrring during septic infection. It differs from jutidical 
fi parktiqp in the /large number of adults attacked, thci^hortet ^ipeub^tion, 
the-^mildncsa of the throat symptoms, thefi starling of tlie eruption at* the 
wound, and the precocious desquamation. Alice llahiilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre- 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any- 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ^ 
in the blood during life and after death, and it is constantly present in the 
throat in severe* cases; but there is no agreement on the subject among the 
best workers. Mallory^s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con- 
tinuing these observations, has found this organism in the serum of blisters 
on the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
fiint in severe cases the streptococcus infection plays an important rd e in 
causing the septic symptoms of the disease. ^ i • 4i. j 4.1, 

Horbid Anatomy. — Except in the haemorrhagic form, thfe skin after d^tn 
stows no traces of the rash. There are no specific lesions. Those which 
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occur in the internal organs arc' due partly to the fever and partly to inf Ca- 
tion with pus-organisms. • 

The anatomical ch^g(?s in the throat arc those of simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid angina: In 
severe cases there is intJnse lymphadenitis and much inflammatory oedeniu 
of the tissues of.thc neck, ^which may go on to suppuration, or even to gaji- 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tiss\\e may show hyp(T-‘ 
plasia, and the spleen, liver, and other organs may be the seat of wide-sprejul 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the niost h^portant, and Imve luvn 
thoroughly studied by Coats, Klebs, Wagner, and otlifeijs; The special neplui- 
tis of scarlet fever will be considered with the disea'scte of the kidney. 

Affections of the respiratory organise nOfc frequent. When death results 
from the pseudo-membranous angina, broncho-pnevuijpJHa is not uncommon. 
Cerebro-spinal clianges are rare. “ • 

Symptoms. — Incujjation. — “ From one to sevijfr days, oftencst two to 
four.” 

Invasion. — The onset is as a rule sudden. It may bo preceded by a 
slight, scarcely noticeable, indAppsition. An actual chill is rare. Vomit- 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; risijig rapidly, it may on the first day reach 104° or (iven 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day the^ may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. — Usually on the second day, in some instances witl^ ilie 
first twenty-four hours, the rash appears in the form of scattered red'^ijits 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
SO' rapidly that by the evening of the second day it may have invaded tlie 
entire skin. * After persisting for two or thrcH) days it gradually fades. At 
its height the rash has a vivid scarlet hue, (piite distinctive ami unlike that 
seen in any dther eruptive disease. It is an intense hyperaBmia, and the ainn- 
mia produced by pressure instantly disappears. There may be fine punrli- 
form hffimorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intervals of nor mill 
skin separate large hyperaemic areas. Tiny papular elevations may some- 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougla^r 
and to the touch feels like goose skin.” At the height of the erupt i<>r 
Budaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles ou i 
deep red background — scarlatina miliaris. McCollom lays stress upon ih( 
appearance of a punctate eruption in the arm-pits, groins, and on the roof’f^ 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechia?, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
theuface. There may be a good deal of swell iftg of the skin, which feels uncom- 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the ]yl- 
ate, the cheeks, and the tonsils pre- 
sent a vivid red, puncliform ap- 
pearance. The tongue at first is red 
the tip and cdg(js, furred in the 
centre; and through the white fur 
are often seen the swollen red papil- 
he, which give the so-called ‘‘ straw- 
berry” appearance ^e tohgue, 
particularly if the puts out 

*the tip of the ton gu^ft^t ween the 
lips. In a few dayfi[ 'ihe fur ” 
desquamates and leato^o surface • 
red and rough, and it condi- ' 

tion which some writal|;call the 
« strawberry,” or, better, the ‘‘ rasp- 
berry” tongue. Enlargement of the papilla) was the only constant sign in 
1,000 cases (McCollom). TUeJireath often UrVery heavy, sweet odor. 

The pliar/igeal symptqms are — 

1. Slight redness,- wdth swelling of the pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
wit h i f follicular tonsillitis. 3. Diphtheroid angina with intense inflamma- 
tion^-of - all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the nock. * 

'^e fever, which sets in with such suddenness afld intensity, may reach 
even 106°. It persists with slight morning remissions, gradually 
dcclmhg with the disappearance of the rash. In mild cases the tempera- 
ture toay not reach 103°; on the other hand, in very severe cases there 
may've hyperpyrexia, the thermometer registering 108° or before death 
evcn^9°. 

Tba^pulse ranges from 120 to 150; in severe cases with vefy high fever 
frym 19e'to"200. rJThc respirations show an increase proportionate to the 
intensity, pf thpicver.t; A-kmcocytosis is usually present, which may be high 
(30, 00,0 to 50,000 per c.cm.) in the severe casesJ '-j The ^astro-intestinal symp- 
toms^axc^iiot marked after the initial ’vomiting, and food is usually well taken. 
In some instances tBerc are abdominal pains.isThe edge of the spleen may 
be palpable.^ ThfiJIver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases ; but as the rash comes out 
tbo head^tsb® and, the sliglit nocturnal wandering disappearj'/rho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu- 
niinuria .is by no means infrequent during the stage of eruption. Careful 
examination of the urine should ho made every day. There is no cause for 
aUrm in the trace of albumin which is so often present, not even if it is asso- 
ciated with a fewTube-casts. 
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Desqu amation. — With the disappearance of the rash and the fever tlio 
skin looks somewhat stained, is a little rough, and gradually the upjKM- 
layer of the cuticle begins to separate. Tke process usually begins about tliu 
neck and chest, and flakes are gradually detached. The degree and charactor 
of the desquamation bear some relation to tliQ intensity of the eruption. When 
the latter has been very vfvid and of long standing, large flakes may be thrown 
off. In rare instances the Siair and even the nails have been shed. It must 
not be forgotten that there arc cases in which the de^uamation has bcoii 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tlicf' 
entire process lasts from ten to fifteen or even twenty days. 

At^ical Scarlet Fever.— IMild and Aboktive Fobms. — In cases of excep- 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household arc affected, one child sickens as if with scar- 
let fever, and has a sore throat and the strawberry longue," but 1:hc rash 
does not appear — scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he. rash.* • Dcsqu^iation, however, may 
follow, and in these very mild forms nephritis may occur, 
i M^vlisnant Scaklet Fever. — ^ullftinant Toxic Varivlij. — With all ilu* 
characteristics of an acute intoxication, the patient is overwhelmed by tliu 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity — ^liigli JE^ver, extreme restlessness, 
hfiadache, and delirium. The temperature may ri^ to 107° or even 1*08°, in 
rare cases even higher. Convulsions may occur and the i nitial dcluium rap- 
idly gives place to coma. The .jlys]>n(ea may be urgent; the pulse is very 
rapid and feeble. 

1 Hjem orrhagic For^i. — Hapmonhagos occur into the skin, and there are 
hamaturia and epistaxis. In the erythematous rash scattered ])eleeliiie appear, 
which gradually become more extensive, and ultimately the skin may be uiii- 
ver^ly involved. Death may take place on the second or on the tliird day. 
Wliile this form is perhaps more common in enfeebled children, I have twiea 
known it to attack adults apparently in full health. 

'A Anginose ik)RM. — The throat symptoms appear early and progress rap- 
idly; the fauces and tonsils swell and arc covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the niQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Ndcroftis.nccurs in the tissues of the throat, the foetor is extreme, 
^the constitutional disturbance profound, and the child dies with the clin- 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from lo\- 
aemia there may be exten.sive abscess formation in tlie tissues of the neck uinl 
sloughing. In the separation of deep sloughs about the tonsils the camlid 
artery may be opened, causing fatal baimorrhage. 

Complications and Seqnel«.—(a) -At the height of the 

there is often a slight trace of albumin in the urine, wliich is not of spociiJ' 
significance. In a majority of ca.scs the kidneys escape without greater dum 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfcv' 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 t) 20 per cent of the cases. Three grades of cases may be recognized : 

iT Acute ‘haemorrhagic nephritic. There may be suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-casls. 
Vomiting is constant, tliere are cclnvulsiona, and the ^*liild dies with the symp- 
tmns^of acute urajinia. In severe epidemics there may be many cases of this 
sort, and an acute, rai)idly fatal, nephritis duo to tfie scarlet fever poison may 
occur without an cxanthem. 

* 2. Less severe oases without serious- acute symptoms. There is a pully 
appearance of the eyelids, with slight crdeina of the feet; the urine is dimin- 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
^clu’pnic, or the patient may succumb to unemic accidents. Fortunately, in 
a inajoi’ity of the cases recovery takes place. 

3. Cases so mild that they •can scarcely be termed nephritis. The urine 
contains glbumin and a few tube-casts, but rarely blood. The mdema is ex- 
tremely-.alight or transient, and the convalescence is scarcely intcmipled. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot- 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the plourjil sacs. 

In other cases the oedemft disappears and the child improves, though he 
remains pale, and a slight ainount of albumin persists in the urine for months 
or even for years. Ilecovery may ultimately take place or a chronic inter- 
stitial nephritis may follow. 

Occasionally oedcjpia occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the aujpmia; but there are instances in which 
marked changes have b(icn found in the kidney after death, even when the 
^ urine did not show the features characteristic of nephritis. 

(6) Abtuuitis. — There are two forms: first, the severe scarlatinal 
pyjcinia, with suppuration of one or more joints — part of a wide-spread strep- 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
^eck; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
uad pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. — In the severe septic cases a malignant 
endocarditis, sonfetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmut*, so often heard, signifies a valvular lesion. The persistence 
ufter convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
give no symptoms. And, lastly, there may be a severe toxic myo- 
f^ardiiis, sometimes leading to acute dilatation and sudden death. It is 
h) be borhe in mind that the cardiac complications of the disease arc often 

latent. 

{d) Acute Bronchitis and Broncho-pneumonia are not common. 
^^pyema is an insidious and serious complication. 
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{e) Ear Complications. — Common and serious, duo to extension of ilio 
inflammation from the throat through the Eustachian tubes, they rank an|oiijr 
the most frequent causes of th'afness in ckildrcn. IMie severe forms of iikmu- 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. 'J'he process may extend to [lie 
labyrinth and rapidly pr!)duce deafness. Jn otlier instances there is suppura- 
tion in the mastoid cells. In the necrosis which follows the middle-ear dis- 
ease, the facial nerve may be involved and paralysis follow. Tjater, still niorr 
serious complications may follow, such as thrombosis qf the lateral sinii.^; 
meningitis, or abscess of the brain. 

(/) Adenitis. — In com])aratively mild cases of scarlet fever the siiL- 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends b(!}’^ond the limits of the glands. Acule 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and*fatal hsemorrhage ensue. The sn\h 
purative processes may also involve the retrfupharyngcal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weolcj 
even the most extensive enlargement gradually disappears. There are ran 
instances, however, in which the lympliadenitis becomes chronic, and ili( 
neck remains with a glandular collar whiefi almost obliterates its outliuo 
This may prove intractable to all ordinary measures of tn^atment. A cas( 
came under my observation in which, two years after scarlet fever, the lu'cl 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Comi»lications. — Chorea occasionally complicates tin 
arthiitis and endocarditis. Sudden convulsions followed ])y hemiplegia iiia; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal i)aralysis. Throin 
bosis of the cerebral veins may occur. Mental symptoms, mania aad|auelaTi 
cholia, have been described. 

(h) Other rare complications and sequehe arc cedema of the eyelids, witli 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and j)t‘i 
foration of^the soft palate (Goodall). IVarson and Litllewood have re])()i‘h‘ 
a case of dry gangrene after scarlet fever in a boy of four, which occur re 
on the ninth day of the disease, and involved both legs, nece.ssitating amputi 
tion at the 'upper third of the thighs. The child recovered. 

(i) The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee: 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to nccouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), an«l i 
1 per cent of 1,520 cases (Newsholme). 

Diagnoflu. — The diagnosis of scarlet fever is not diflicult, but there a 
cases in which the true nature of the disease is for a time doubtful. Tlie f‘ 
lowing are the most common conditions with which it may be confounded : 

1. Acute Exfoliating Dermatitis. — This pseudo-exanthem simubit 
scarlet fever verjr closely. It has a sudden onset, with fever. The eru])ti< 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone^ desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in tlie stage 
of eruption. The throat symptoms, however, are usually absent, and the 
tongue rarely shows the changes which are so marked in scarlet fev(ir. Tn the 
desquamation of this affection the? hair and nails ar 9 commonly affected. It 
is, too, a disease liable to recur. Some of the inst;inces of second and third 
attacks of scarlet fever have been cases of this form of derrnafitis. 

^ 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution arc distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of Icuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. — The rash of rubella is sometimes strikingl}" like that of 
Ijjjarlet fever, but in the great ifiajority of cases the mistake could not arise. 
In ca^ of doubt the general symptoii^ are our best guide. 

4. Septicemia. — As already mentioned, the so-called {)uerperal or sur- 
gical scarlatina shows an eruption which- may be identical in appearance with 
that of true scarlet fever. 

5. Diphtheria. — The practitioner may be in doubt whether he is deal- 
ing with a case of scarlet fever with intense membranous angina, a true diph- 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tioefiler’s bacilli 
are rarely found. On the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the trunk, is not so persist- 
ent, and" is generally darker than the scarlatinal rash. » 

Scarlatina and dij)htheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with LoelTler's bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it} 
was only an intense scarlatinal rash in diphtheria. Dosqurrmatio^ occurs in' 
eithex-^e. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that gem'ral 
infection may occur, that the membrane may spread downward wdth great 
rapidity, and, lastly, that all the nervous sequelae of the Klebs-Locffler diph- 
theria may follow the streptococcus form. 

6. Drug RasiIes. — These arc partial, and seldom more than a transient 
hyperaemia of the skin.^ Occasionally they are diiluse and intense, and in such 
cases very deceptive. They are not associated, however, with the characteristic 
^vinptoms of invasion. There is no-fever, and with care the distinction can 
nsually be made. They are mos t apt to follow the use of belladonna, quinine, 
and iodide of. p qt^gflm m The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases . — Of 48.300 cases of scarlet fever in the 
^clropolitan Asylum Board Hospitals which w'ore complicated by some other 
disease, in 1,094 cases the secondary infection was- diphtheria, in 899 cases 
in 703 mSCtslss^in 404 whooping-cough, in 55 erysipelas^ in 11 
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enteri c fever, and in 1 fjner (F. F. (^liger). Jhinnirier (I!)i.)|) 

collect only 30 niulonbted eas;es of the (wxistenee of tvphnhT and scarlet 
How Long in a Child Infcdivcf—C^mlly aflor desquamation i« coM.piotV 
in four or five wtvks the dan^^or is tJioii«:ht to be over, but the ocicnrnw,,,. 
so-called '' return cases^" sliows that ])ati<f-nts remain infecti\e ewn ii„\j 
stage. In 1804, witli ‘^\J03 patients from the Glasgow f(‘vcr ho.spijjjl. 
to their homos •bonvalescent, frosli cases aj)pearcd in To of the honsis 
mers). AVitli 15,000 cases siihmitted to an average i>eriod of isolation 
forty-nine days or under, the ]>eiventage of return cases was 1.8(1; wiih ‘m 
average period of fifty to tit'ty-''i\ da^s. the percentage was 1.1:2; wIum^ tho* 
isolation extended to hetwt'cn liit\-seven and sixty-livc» (la\s, the pen (■ni,i;r^> 
of retnni cases was 1 (Neech). Thi;< author, suggests eight weeks us a lunn. 
mum and thirteen wci'k'- a'^ a maximum. Spirial cart* should hu taken of 
cases with rhinorrluva and otorrluea and tliroat trouhlc, as tin* M*cn‘tioii^ ip,,^ 
those ])arts are prohahly of greater iin]»ortance tlnin theVkin in the con\e\iincc 
of the disease. * 

Prognosis. — The drnth-rnte ha- licen falling of lat(* year<. Fpidfinus 
differ remarkahl\ m M'\(‘nt\ and tin* mortality i- c\lrcmel\ \ariahl(‘. \niMn;f 
the hotter cla>si*'- tin* d(‘ath-ralc i'^ much lower than in hospital prai-ticc. Then* 
are physician^ wlm have treated con-ecuii\el\ a liundnMl or more ca-'c- wn]]. 
out a death. On tlie other hand, in ho^pilaU and among the ponn r rl.hsis 
the death-rate i< con>iderahle, ranging from 5 or l(t )M*r cent in mihl cpldl‘llli^^ 
to 20 or 3(1 ]»er cent in the very M*\crc. In l,(Min (‘a^e^ reporti‘d finni Hie 
Boston City Ihwpital h\ Mctkdlom, tin* death-rate wa- !».S per c-cni Tlyi' 
is a curious variability in the loral mortality from thi^ di-ca^*. In Lii-I.m.l. 
for cxam[»l(*, in '«oim* \cais. certain count ic^ *‘njoy almost iininiirii(\ Ir.iiii 
fatal scarlet fe\cr. The \nungcr the child the gn‘ati*r flic danger. In iiil‘.ini< 
under one year the dcalli-rale \ery high. The great prop.)riion of f.it.il 
cases occurs in chihlij*n under -^ix \ear- of age. 'I’lie imfa\orahle iii],]niii> 


are very high fover.-early iimiital «li-tnrhame with great jaelilalion. ilieodur- 
ronce of lijciimrrliagc' (eiitaiieou- nr xi-rrral). infen-e diphlherou! iiuLniia 
with cervical hiiho, and >ign> of larvngeal oh-tnietinn. .'^)hrili> i- alw.i'.-a 
serious coiiijilicatioii, and wln-n ,>f ||„i may 

quickly prove fatal; a largo nia|ont\ i)f iho i.i'O- recover. 


Prophylaxis. Min-li may he done to p;o\i-iii ihe 'Spread of the di'''';iM' if 
the physician cxerei>e< MTiipiiloii^ ...rv m r.i, 1, , Much i^ to ho rv|..'iiM 
from a rigid system of >ehool in-pe tmii. and fi nn the more g’cneriil I’eioL^iii' 
tion of the importance of (he lai.-m .-a,.., and the per-i<ienee of the iiih ilion 
in the secretion.s of tin; no.-e ami throat. '\lu- ailendani ifi a eao* nl -:irld 
fever should lake the nio<f eareliil precant mH' airain'^i lln* eon\«‘\ ain «' "I 
disease, wearing a gown in the room and ihoronghiv washing the li.iiid- :i'"l 
ace after IfMV ing tlu* rof>rn. lo th*- veiv hn-v praef ilioimr the iniini' i:i' 
proper diMii feet ion are very irk.omc. hut it |,m ,l„tv to eurrv owl ili« mod 
rigid disinfection po^.sihlr., and mtellig«.rit p«-op|c now c.x|M*et it. 

rreatment.^ may Im* treated at home or seni to an iH.latmii 

^ M M ^ IrmiwnU is in securing complete iwdaf mn Tli< 

fnnnrWt! .‘studies of Chafiill, of l*ro\ ideli' > . 'dl' 

oie ycais of age m infeete«l familie. took the disease. When praeh. d-l* • ' 
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. hHlorlo send the oIIht cliildron out of llio liouso. (dmpin’s experience on 
Ins po‘^^ ini(*r(‘stin<r. In s«*v(!nteen y(‘ars, from 052 families infected 

, villi scarlet fever, 1,051 (‘hildnm, none of whom had had the disease, were 
removed. Only 5 jier cent w(ire allaekcMl while away from home. Nineteen 
kslio had beiui sent away from the infected honsesywere attacked on their 
ivlurn. 

Ilospilnl ireatmeni is not carried out to any groat extent in the United 
lUah's. Tn Great Hritain a very eonsi<h*rahl(i ]>roportion of all patients are 
iviiio\(‘d from their 'homes. Jn the segregation hospital groups of patients, 
rmm tcai to twenty, are treated in s(‘parate ward<. In tla^ trui‘ isolation hos- 
[)i|jd t'aeli }jatieiLt is in a separate room, and patiiaits with different infectious 
lisiMS(*s may he in adjacent room'-. 

dtsi*ase can not be cut .short. In tlu' pr(*<(*nce of the sciverer forms wo 
are still too oftim heljiless. There i-s no di'-eax*, however, in which th(‘ .<uc- 
ecssfnl i.s.sue and the avoidance* ed'.eom]>lications (h*pend more ujkui the skilled 
jiKigiiient of th(‘ physician and the care with which his instructions are car- 
ried out. 

4’lu‘ cluld should be isolattMl and placed in charge of a competent nurse. 
The ti*Mi])erature of the room should he con.stant and the ventilation thorough. 
The child r-lu)uld wear a light tlannel night-gown, and the hedclothing should 
not he too heavy. The diet >hould con-i>t of milk, hroths, and fresh fruits; 
\Miter should he freely gf\en. With the fall of the* femiierature, the diet may 
he increased and the ( hild may gradually return to ordinary fare. When 
ikMluaiiiation begins tin* (‘hihl '-hould he thoroughly rubbed" every dav, or 
L'lury H’eond day, A\ith >\\eel oil, or (arl)olatt‘d va'-i‘line, or a 5-por-cent hydro- 
naphthol soaj), whicli* pre\ent> the <lrying and the* dilfuMon of the scales. 
A 5- or 10-per-cent solutnui of ichtlnol in lanolin nun In* us(h 1. An occasional 
warm hath may then he gi\en. At any time during the attack the skin may 
1)0 sj»)nged with warm wat»‘r. 'I’he patient may Ik* allowVd to gtd up after the 
U'liijieral uri’ has been normal lor n*n ilav<, but for at least three w'eeks from 


Ihis time great eare slioul<l be exma-i^ed to pr('V(*nl t'\po>iiro to cold. It must 
tio( ht‘ birgotten, also, that tin* renal eom])lieation> are very apt to occur dur- 
ing the eoiualeseeiKM*. ami afti'r all danger is ajijiarently past. Ordinary cases 
lo not, reijuire any inedieine. or at the most a simjile fever mixture, and dur- 


ing eoTualesceiice a hitler ttuiic. ^Du* how'els should he earefully ivgulated. 
special sym])toms in the severe ca^'s call for treatment. 

\Mien the fever is aho\t* lO.U the extremities may bo sponged with tepid 
''*’der. In s(*vero^ eases, with the teni])erature rajiidly rising, this will not 
'iillice, and mon» thorough measure^ of hydrothyrajiy should be prai‘lised. 
pronoiintHd deli^uni and ner\ous sym]>1oms the cold pack should he 
W hen tlu' fever is rising rapidly hut the ehild is not delirious, he dunild 
pinced in a w^arm hath, the temperature of whieh can he gradually lowered, 
n* hath with the w’nter at SO'’ is henetieial. In giving the cold ]iack a riil>hor 
' ‘<'<‘1 and a thiek InycT of hlankets should he s]m*ad upon a sofa or a bed, and 
Ihein.n sheet W'rnng out of cold xvater. iiie naked ehild is then laid 
jipon it wrappt'd in the hlank«*ls. An intense glow' of heat qniekly follows 
nn-eliininary chilling, and from time‘to time the blankets may he nnfoldod 
lh(j child sprinkltMl with cohl water. The good otTo(ds w^iich follow this 
of treatment arc often striking, parlieularly in allaying the delirium and 
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jactitation, and procuring quiot*and rofrcsliing sleep. Parents will o^)jec|^]i‘ss^ 
as a rule, to tlio warm hath gradually cooled than to any other fonu of h^dro! 
therapy. The child may he removecl from the warm hath, ]»laced upon a sInH‘t 
wrung out of tolerably cold water, and then foldcnl in hlankets. The ic(*-cap 
is very useful and may Vhe kept eonstantly appliiHl in cases in which then* U 
high fever, ^redicinal an'tii)yretics are not of much service in com|)arison wu], 
cold water. 

Tlie throat synqitoms, if mild, do not require inuclrtreatment. Tf sevciAj^ 
the local measures mentioned under diidilheria should *he ustnl. A oD-pcp- 
cent alcoholic solution of resorcin may i)e thoroughly swahhed into the ikim)-* 
pharynx. II should he ined (‘very Ihn'c or four hours in s(*v(*re cases. (*,>],[ 
applications to the neck arc' to he prefi‘rr(‘d todiot. though it is sound inns dilll- 
cult to get a chdd to .suhmit to tlmm. In eoninvticni \i*ith the throjft, the oars 
should he specially looked after, and a ean'ful di.sinfection of the nioutli and 
fauces by suitable antise))lie solutioiw shmild.lje ])raetis(^l. When the inflainina- 
tion extends thnnigli llie tulu*^ to the middle I'ar, th(‘ ])ractitioner should either 
himself examine dady tli<‘ t'ondition of*th(‘ drum, or, wlmn availahh', a sp(x-ial. 
ist should he calli'd in to a><i<t him in the (‘a'i(‘. The (‘areful watching of this 
mcMuhrane day by day and the puiuduring of it if the t(‘nsion beconn*s too 
great may save tlie hearing of tin* child. With. tin* aid of cocaine the drum 
is readily ])unetiired. The o]»eration may 1 m* n‘jH*al(‘d at int('r\als if the pain 
and di>tention return. Xo complication of tin* disi'ase is more serious than 
this extensiem of the intlammatory ]>roc(»''S to tin* i‘ar. 

The n(‘j)hritis .slioiild he dealt with a< in ordinary cases; indicatioi^ for 
treatimmt will he found under the apjiropriate s(‘etion. It is worth men- 
tioning, however, that Jacroud in-i<t- upon tin* great •valm* of milk diet in 
scarlet fever as a ]m*venti\e of in'jdiritiN. 

Among otluT indications for tn*atinoiit in the disc*ase is cardiac w(*al\ii(*''*i, 
which irs usually the.* fe^ult of the direct action of the jioison, and is he^t met 
by stimulants. 

Sniit 1 UK VTMi’.NT. — On the view that the disease, or at anv rat(* "omc 
of its seriou'( feature^, are (muM'd by tin* streptococcus, attempts have l)«vn 
made to prepare a curative scrum hv Marinorek, Aronson, Moser, and others. 
Mo.ser’s serum, which has been ii>.ed extensively in Kseherieh's clime in 
\ienna, is«a jiolyvalenl sctiiiii prepared from a number of detinito tvpe^ of 
streptococci. From \ovemh(*r, ItiOO, to July. pf l.Ofi!) cases, re- 

ceived the .s(;runi treatnnmt, U'-ually tin* sov(*r(*r or h*thal casc‘s. The mort:ilitv 
for the four y(*ars before the serum tr(*atiin*ut averag(*d 14.5 i)er cent, for tiit 
four years since its eriiplo 3 ;rncnt 8 per cent (If. L. K. Shaw). 


Vm. MEASLES. 

(MorbilU. Rubeola.) 

Definition.— An acute, liighly contagious fever with specific looali'/:di^> 
in the upper air ])assag(*.s and in the skin. 

I>>'.Vsician, in the ninth century 
^ sn-iall „f which it was believed to be a mild form. '>nl 
Sydenham separated them in the Mwentcenth century. 
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Etiolc^. — As a cause of death measles rauka high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thft decennial average number. N^mety-four 
per ^nt of the total dcatlis were in children under iiv(j years of age; ('^I'atliarn). 

The liabilUy to infection is almost universal in persons unprotected by a» 
previous attack, i It is.fi disease of childhood, luit, as^iown in Uie wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprG4:ectcd adults of 
all ages are attacked. , Within the first three months of life there is a rcilative 
Tiiiuunity. Occasionally infants of a month or six weeks take the disease, 
fliitra-utcrine cases have been dc'^cribed, and a moth(*r Avitli ineaslcjs mav give 
birth to a child witli the eruption, or the rash may appear in a few days. 

* ^The disease is .endemic in cities, and Ix^coiius epidemic at intervals, pre- 
vailing mgst extmisively in the cooler months, though this is by no moans a 
fixed rule. 

•^TliQ, gernx of the disease is unknown, ^riie (‘ontagiem is present in the 
blood and secretions, and in thoaAkin. In thc‘ (ighloenth ((‘iiturv ^lonro and 
others demonstrated the inoculahility of the dweaM^. f)irect contiigion is the 
most common. 'I ho poison is prohalily not in the expired air, hut in the 
particle.s of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, arc conveyed with the dust. An all-important point is 
the contagiousness of the di^'aso in tlu* pre-empt ivo stage. A child with only 
the catarrhal symptoms may lie at sch<»ol and a source* of active iufccdioid 
Indirect contagion by means of fomites is \ery common. ^Meadt's may be 
thus conveyed by a third person, by clothes, and l)y infected toys. The germs 
of mcasle.s soon lose their virulence. 

Keeuwenee is rare. Xory rnanv cases of the sup]>o>cd s(*rond and third 
attack repre.sent mistalvos in diagnosis. Eelaji.se is occasicuially seen, the* s\inp- 
toms recurring at intervals from ten to forty days; hut it is not always easy 
to say in a given case whether there may not luni* Ix’eii new infection from 
without. 

Morbid Anatomy. — Idie calnrrhal and inlliunmatory appearaiu*es seen ])ost 
mortem have nothing characteristic. Fatal cases show, as a rule, hroiieho- 
pneninonia and an inten.se bronchial catarrh. 'Fhe lymphatu* elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spU'on is rarely mnch enlarged. During 
couvaloseence latent tuberculous foci are very apt to become active. 

Symptoms. — In^^itbation. — “ From seven to eighteen day^' ; oftoucst four- 
ty.’ The child show's no special changes. A leucocytosis lias Ikh'u ohx'rvcd, 
and the juilse is said to be slow. 

Invasion. — In this period, lasting from threi» to four days, very rarely 
five or si.x, the child presents the symptoms of a feverish cold. Mdie oii.sot 
n^nv 1)0 insidious, or it may start w'itli great abruptness, even witli a con- 
vulsion. There is not often a definite chill, lleailaehe. nausea, and vomit- 
ing may usher in the severe cases. The coniiiinii catarrhal syiiifitoins are 
sncH'zing and running at tin* nose, redness f)f the eyes and lid>. and cough. 

fever ds slight at lir.'^t, but gradually there is pungent heat of tlu* skin 
^dh iurgosccnce of the face. Prodromal rashes precede tlu* true eruption in 
J eases, usually a blotchy erythema or scattered macules, 'flic tongue is 
iirrod and the mucous membranes of the mouth and tliroat*aro hvpcriemic, 
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and frequently show a distinct punetiform rash. The fever of the st,,;,. 
of inv2on may rise abruptly; more frequently it takes Iweuly-foar or 
forty-eight hours to reaeh the fastigufni. The pulse-rate mci cases wu, 
the fever, and may reaeh 140 or 160 per minute, gradually falling miH, 


Eruption “The sVnnitoms increase till the fourth day. At that ])cn()(i 

in Mxo 

:in(l mnnboT, trr4>up tlipmsf*1 duV 


Eruption.— ‘ The sV^iptoms hiercaso till the loiirt i nay. 1 

(although somotinics a d(^ later) little red spots, just like Ilea-liitcs bcj 
come out on the forehead and the rest of the lace. Ihejc iiiercase botli i 


mill uiarkJliaiiUMi^wiili kri:iv]n 
ivil of cliirerc nt flirurcs. 'riuN> 

ml si)ots arc formed by small nd 
pa])uk‘S, thick sbt^ and jjist rai.siHl 
above the level of tlic skin. The fatt 
that they really protrude can seanrlv 
ho dttermined by the eye. It can, 
however, be asct'rtaWied by feelin^^ tlic 
’surface with the *fin<:ers. From llio 
faeo— uhero they first appear— tliiM' 
epots ■spread downward to the hicaM 
and belly; afterward to the 
'and lejrs" (Sydenham). The pap- 
ule'i inav fiH'l (pute shotty, but do not 
extend deeply. On the trunk ami ev 
tremitics the swellin^r of the skin is 
not ^o noticeable, the color of the ra^li 
not so intense and often le.- uniform. T’he mottled. Idotchy character s.vu 
most clearly on the chest and the alxlomen. J I is liypcra'inic and di.sappears on 
pres.sure, hut in the malignant case- it may liecoiiic of a tlei'p roM*. ineliiiing to 
purple. Then generaf symptoms do not al)ate with tlio oeenrrencc of the eriip 
tion, but persist until the end of tlici fifth or tlic sixtli day, when tliey Ic-m'h. 
Among peculiarities of the rash may be mcnlionc'd the (tevelopment ol nimici- 
ouamiliarji vesicles and the oceurrcnce of peteebiic. wbicb are seem occasiona \ 
even in cases of moderate .severity. Iti'ccssion of tlie rash, so niucli dwell ii|s'r 
by older writers, is rarely seen. When (he “ incasles sink in suddenly aftci 
have begun to come out, and then the paiiciit is seized with anxiety am - 
swooning comes on, it is a sign of speedy death ” (Kliazes). In reality it i: 
the ffl^iling circulation whiijh (jauses the rasli to fade. 

Buccal spots were dcscril>od liy Filatow in 18!).*), and liy Koplik-tn 
They are seen on a level with thcj)a<e,s_ of the lowcr^milk molars on citm‘ 
sijje, or at the line of junction of tlie molars when the* jaws arc closed, 1 1'‘‘. 
are white or bluish-wliite sjiecks, surrounded by ri'd arcH)hp. Their im 1 >orljiiu‘ 
depends upon the fact of their early appearance and remarkable constam \ i 
the disease — six-sevenths of all cases (Ileubner), !)7.7 per cent of 211 c.ih' 

(Balme). . r . .j 

The fauces may he injected, and lljc;re is sometimes an eruption of 
tered spots over the entire mucous inembrane of the month. Kinger wa^ > 
the habit of calling attention to ojiaijiie white* spots on the mucous lueiul'i.m 
of the lips. 
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Chart IX.— Mkasles. 
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J)iiisQyAAi VTiONT. — After the rash fades dcsciiiamation hof^iiis, usually in 
I lie J^rm of fine scales, more rarely in large flakes. It bears a definite rela- 
tinnsliip fo the exient and intensify i)f th(‘ rash. In mild cases des(|namation 
may take oidy a few days, in severe eases s(*v(*ral weeks. 

The tonsils and ihe ci‘rvical lymph glands may he slightly swollen and 
sore; someiimes there is a ])olyadenitis. / 

Puring the course lencocytosis is absent. Its presence generally points 
to a complication. Alyelocyt(*s are oflcai pi*(‘sent in small niindxM’s during the 
^iiption (Tilislon).. 

• Atypical Measles. — ^^ariations in fhe course of the disease are not com- 
mon. There is ai^ alivnuatvd form, in which the child may he well hy the 
fourth or fifth day. ^An abortive form, in whicli the initial symptoms may he 
present, but no eryiptieu appears — morbilli sine morhillis. 

\ Malignant or ^lack mvaslcs is seen most frequently in the wide-.spread 
epidemics, but it is also met with in instit ill ions, and occjisionally in general 
practice among hhiWlron, more raiVly in adults. Iliemorrhages occur into fhe 
skin and from fh^Tpueous membranes; there is very high fever, and all the 
features of a proffmBd toxamiia, A’f ten* with cyanosis, dyspiuca, and extreme 
cardiac weakness. IVafh may occur from the second to the sixth day. 

Complications. — Tliose of thq a^r passages are the most serious. The 
coryza may hcc'ome chronic and load to irritation of the lymphoid tissues of 
the uaso-pharvnv, leaving enlargtkl tonsils and adenoids, and not improbably 
I leaving tluM* parts le<h ahlc to resist tuberculous invasion. Epistaxi'^ may 
sometimes lx* serious.* Jjttrifiigilis is not uncommon: the voice becomes husky 
land the cough croiijiy in character. (Kdema of the glottis and pseudo-mem- 
branous inllammation are rare. Tdeeration, abscess, and even perichondritis 
may occur. 

Jhonchiiis and Broncho-pneumonia . — In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus- 
in|r lobular ])iieumnnia has to he considered. It is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this conijilication, which, as Sydenham remarked, kills 
more than the .small-pox. (For the symptoms, see the section on the subject.) 
Lobar pneumonia is less coinmou. 

Severe fdomatitis may follow the sliglit catarrhal form. In institutions 
cancrum oris or gangrenous stomatitis is a terrible complication, attacking 
someiimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and acute colitis arc .special complications of some epidemics. 

N ephritis is lejs rare than is .stated. It is not very uncommon to see cases 
0^ cjlironi(! Bright’s diseasi* which date from an attack of measles. Vulvitis 
mjiv lx; present as part of tlie geiuM*al catarrhal condition. 

I'Lidocardilis is rare. Arthritis may follow the fever, or como on at its 
It may Ik) general ami .s(*ver(‘. I saw an instance in which anchylosis 
Ihe jaw ftdIowcMl an atlaek of measles in a child of four years. 'I’lie cou- 
i*ni(*livilis may lx* followed by keratitis. Otitis media is iiol al all uiicom- 
j'l'm and nmy load to p(*rforatioii of (he <lruni or mastoid (li>ease. Hemiplegia 
most serious eouqilieation. In 4 of my scries of 120 ca<es the hemiplegia 
on during measles. It usually persists. Paraplegia due to aeiito myelitis 
1^ Ikh*!! dcscrilxjd by Barlow, Bruce, and others. Polyneuritis may occur with 
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• -I 1 i. I nf/iiff of the btuifiy oiid multiplt^ Hclcfayis 

prevalence of an epUdemic the disease is eaMly 

i«,o “i/ed 1-hvsicians to i>^l«f iQii hosiHtals appreciate the, prac .cal d, u ul- 
^ ix ’ j 1 hjul initii'iits witli measles sent to the siiuill-jiox 

Epit. \Stir:;?.^ mind that t.. admts the hc«inui,.g of d. 

eruEtio.; on the face, its uo.lular cha.-acter, and the isolation ot the spots um 
be i-estivc of variola. . I’l'.H.iJSSJtxH fever measles is Jistingmshed In R? 
.longcriuiUal sta^n-vilh'eharacterisUc syn.ptoms, and the blotchy irregu u, 
eSacter of IhJl-ash. so md.ko the dilfnse .m.f.mn erythe.na. J.i mea.k. 
the mouth (with the early Koplik sign), in ^^-ai’lc fever the throat, is cl.ielU 
affcded. ttecasionallv in -neasles. when the fliroat .s n-ry sore and the era,, - 
Uon pretty dilfnse, there may at lirst be ditliculty ... detern..n.ng wh.cl. d.s- 
Lse is preset, but a f.n. days should s..Hice to ...ake the d.agm.s.s clear. As 
a rule there is .u) Icucoc. tosis. It ...ay be**.vlreuiely ailhcdt in dist..iguid, 
from rbtUel... I h...e ...oVe than once k....w.i ,,raet,t.oners of large e.vper.eiice 
unable to agree upo.. a d.ag..os.s. 'I'l..- shorter prodromal stagj,;thc abse.a^^o 
of oculo-n..:;,! catar.1., a..d the slighter fever i.. .....ny cses. arc ^rhap the 
most i.nportant featmes. It i.^ .lillkult to s,.eak deli|..tc y .ibput the d.st, no- 
tions in the .•ash. tl.ough perb..ps tlu; more u.uferm distr^Uou and the 
absence of the crescentic arningeiiient are moi^' in rofteln. In Atri- 

cans the disease is easily .•eeogn.ml ; the' papules jj»d out with great plain- 
ness often in gi-oii])s; the hyperieniia is to l)e seejf on all hut the very black 
skins. The distrilmtioii of the ra>h, tln^ coryza, and the, rash m the iimutli 
are important points. conditions under which measles m<fcbe inislaken 

for small-pox have already been de>cribed./ Of jlru^ erupt ionjphat induced 
by copaiba is very like measles, but is readily (list in;;ui shed by^e absence of 
fever and catarrh. Antipyrin, chloral, and (juinine rasb(‘s rarely cause any 
difficulty in diagnosis? The scrum exanthem of the (li|)hlheri^^ntitoxi]i may 
be difficult to recognize. Tn adiilt> the acute malignant measles may n\M>ml)lc 
typhus fever. Occa>nmally erythema mull i forme may .simulate measles. 

Prophylaxis.— rhe ditiicul'ty is inherent in the prolotigeil incubation and 
the four days of invasion, during which tlic catarrhal symptoms are marki'd, 
and in which the (li^ea^e is probably contagious, and one often finds tbat^ Hit' 
quarantine; *wbieh has been carried out so clliciently has betm in vain, l^roia 
contact with cases in the stage of invasion ami mild cases with scarcely anv 
fever the disea.se is readily dis.sorninated through .schools and conveyed lo 
healthy childnm in the evc;ry-day contact w'ith each other»on the stnnds. in 
the squares and play-groumls. Once manifested, the child should Im carefully 
quarantin(;(l ami all ])ossii)le precautions taken again-sf the spread of the dl^' 
ease in the house. As the germ of measles s(H;mR to have a fcelilo vitalil.Y 
quarantine iummI not lx* so protracted as in scarlet f«*ver. 

Prognosis. — Among the; eruptive f(;verH im^asles ranks third in the ffi'ulb' 
rate. The mortality from the di.'4(;ase its(;lf is not high, hut the pulmonary 
complications render it one of the most seripUH of the diseases of childnui. 
In some epidemics, particularly in in.stitulions and in armies, the deatb-rai^ 
may be high, not so much from the fever itself os from the extension of 
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may ne nign, not so much iroin the fever itself os from the extension < 
catarrhal syrnpfoms to the finer bronchial tubes. Imported in 1875 
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Syclne 3 » by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
iriliabitants died in four months. Panurn, the distinguisiied Danish physician, 
described the wide-spread ^^nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 184G. In private practice Ihe mortality is from 2 to 
3 per cent ; in hospitals from G to 8 or 10 per cent 

Treatment. — Confinement to bed in a well-v^tilated room and a light 
diet are the only measures necessary in cases of unconifdicated measles. The 
fever rarely reaches a dang(M*ous height. If it does it may he lowerM by 
ponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot bath will hasten its maturation. The bowels 
should be freely ojiencd. If the cough is distressing, paregoric and a mixture 
of ij)ecacuauha wine and sipiills should h(‘ given. The patient should be kept 
in bed Jfcr a few days after the fever subsides. During desquamation the skin 
should be oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils' should he carefully chsinsed, even in mild cases. The 
convalescence from measles is ifie most important stage of the disease. Watch- 
fulness and care may pnwent serious pulmonary complications. The frequency 
with whicl^'thc mothers of children with simple or tuberculous broncho-pneu- 
monia teiriis that “the child caught cold after meases," and the contempla- 
tion of the ^ortalityAills, should make us extremely careful in our manage- 
Hient of thig^affcctioiT 

IX. RT7^l|tiLA (Rdtheln. Gterman Measles). 

This exanlhem has also the names of rubeola notha. or epidemic roseola, 
and, as it jieu])])osq^l to present fi‘atures common to both, has been also known 
as hybridSfeasles or hybrid Vcarlet fever. It i> now generally regarded, how- 
ever, as a 3parate and distinct alfection. 

EtioloV. — It is propagated by contagion and sprj^ads with great rapidity. 
It freqiier^ attacks adults, and the occurrence of cither measles or scarlet 
fever in childhood i> no protection against it. The epidemics of it are often 
very extensive. 

S3aiiptom8. — These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Cheadle, the symptoms are severe. 

'rhe stage of incubation is two weeks or even longer. 

In the stage of inva^ion there are chilliness, headache, pains in the bacl* 
and logs, and coryza. A macular, rose-red eruption on the throat is a constant 
syiuptom, and, “indeed, it was on this account that it was originally regarded 
as a hybrid, having J^he sore throat of scarlet fiver and the rash of measles. 
There may he very slight fever. In 30 per cent of Edwards’s cases the tem- 
peijilure did not rise above 100°. The duration of tliis stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
t»econd, and others again give the duration of the stage of invasion as three 
Grithth places it at two days. The eniption comes out first on the 
fcce, thfen on the chest, and gradually extends so that within twenty-four 
hours it is scattered over tlie whole body. It may he the firs*^ symptom noted 
hy the mother. The eruption consists of a number of rouiid or oval, slightly 
I'aised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter tlian in measles. The»patchea 
are less distinctly crescentic. After persisting for two or three days (some- 
times longer), it gradually fades and there 'is a slight furfuraceous desquama- 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd cases the rash is scarlatiniform, 
which may even follow a^measly eruption. The l 3 ^phatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif- 
fuse, the lymph-glands in the other parts of the body. * 

There are no special complications. The disease usually progresses favor- 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. '' 

Diagnosis. — ^The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Disease.” — Clement Dukes, in a pajKjr on the confusion of two 
different diseases under the name rubella, describes what he calls a fourth 
disease,” in which the body is covered in a few hours with a diffuse c.xantliem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum. — Under this term there has l)cen described of late 
* years in Germany, particularly by Eschcrich, a feebly contagious disease, char- 
acterized by a rose-red, maculo-papular rash, a])pearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char- 
acteristic feature is tho morbilliform eruption on the e.xtremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


*X. EPIDEMIC PABOTinS (Mumps). 

Deflnitioi^ — A specific infectious disease, cliaracterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities — an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology. — ^The nature of the virus is unknown. * 

It is endemic in large ccfiitres of population, and atc^certain seasons, ])aT- 
ticularly spring and autumn, the cases increa‘»e rapidly. It is met most fre- 
/.quently in childhood and adolescence. Very ..young infanta_ajld> adults «rc 
seldom ^attapked. Males are somewhat more frequently affected than females. 
In institutions, barracks, and schools the disease has been known to attack 
^yer 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is edntagions 
and spreads from patient to patient. The infection may persist for as long 
six w^. It may be congenital, and Hale White has reported a case in which 
the mbther and her new-born child were attacked at the same time. 
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remarkable idiopathic, non-specific parotitis may follow injury or dis- 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). . 

Symptoms.-tTheje 3 iodjolincubation is from two to three weeks, and there 
are rarely any symptoms during this stage. The invasion is marked byt fever, 
wliich is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child compl^uns of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the cheek. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur- 
rounded by a collar of doughyt infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked, ^rhe lachrymal glands may bo 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There niay be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The niucous membrane of the mouth and throat 
may^jaJJightly ii^amed. There is seldom great pain, but an unpleasant feel- 
ing of tension and tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After pers isting for from seven tojten days, the s_welling^ad 3 ially^sub- 
sides and the child rapidly regains his stren^h and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. Tho patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. — Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(Dukes). One or lx)th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunic^ vaginalis. .The orchitis 
may occur before the parotitis, or in rare instancfe' may be the only mani- 
festation of the infection {orchitis parotidea), ThoJafiammation increases 
four days, and resolution takes place grttiuilly. There may be 
a muco-purulenf discharge from the urethra. In sevm cases atrophy may 
follow, fortunately as a rule only in one organ; occmxin^j.in both before 
pulK^r ty the natural development is usually checked. Even when both testicles 
are atrophied «|Uid small, sexual vigor may be ret'iined. The proportion of 
eases of orchitis varies in different epidemics; 211 CM^ occurred in (IDi) cases, 
audios cases of atrophy followed 103 instances of orchitis (Comby). No 
satisfactory explanation of this remarkable metastasis has been given. Mili- 
ary surging, who see so much of the disease in young recruits, have su^ 
Sested the transference of the vims to the penis with tho fingers and its tran^ 
**U8sion along the urethra. 

A vulvo-vaginitis somettmes occurs in girls, and the breasts may become 
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enlarged and tender, lilastitis kas bwii soon in hoys. Involvement of Jhe 
ovaries is rare. The thyi*oid gliuid may oidarge in the attack, and there have 
been featui'cs suggestive of acute pancroaiitis. 

. Complications and Sequelae.— Of those the cocuUral^aiToctions are porliaps 
the most serious. As already moutionod. fliore may bo\ delirium and.Iii;r|i 
fever. In rare instances \oiiiiig! I is has bivii found. .Hemiplegia an^Vom.i 
may also occur. 'A majority of the fatal cases are associated with meniii.nvul 
symptoms. These, of coiirM*, are very rare in comparison with the fretiuciic^ 
of the disease; vet, in the Index (’ataloguo, under this C{fl)tiou, there are mk 
fatal cases mentbmed. In some cpidianics the cerebral complications are imich 
more marked than in others. Acute mania has occurred, and there are m- 
stances on record of insanity following the di^vasc. 

<j Arthritis, /albuminuria, even acute uriomia with convulsions^ endocarditis, 
pleurisy}: facial paralysis, liemiplogia, and ' peripheral neuritis are occasional 
complications. * 

■ -Suppuration of the gland is an cxtremel/ rare comjdication./ /riangiviu^ 
has occasionally occurred. The special M‘nsc< may be goriously in\(»l\.-.i 
"iDeafness may occur, and may he permanent. Affect ions of the eye are raiv. 
but optic neuritis witli atrophy ba< luvii de>eribtHl. 

Chronic hvjK'rtrojdiy of the gland may iollow. 

The diagnosis of tlie disease i- usually (‘a-y. 'Pbo position of the >\vellin/; 
in front of and below the ear and the ehwation of the lolx* on the alb'cteil -nlo 
definitely fix the locality of the .swelling. In ehddrtui intlainination ol the 
parotid, apart from ordinary mum])-, w exei's-iM'ly rare. 

^ Treatment. — It is well to keep the patient in bed during the height of ilie 

disease. The bowels should be freel\ ojieiuMl, and the paticuiiigisaui a light 
liquid diet. X.Q medicine require<l iinle-s the fever is liigh, in whi(‘li «‘jee 
aconite may he given. Cold compre— e> may 1 m‘ ])laced on the glaml, hut i hil- 
dreii. as a rule, prefer hot ajiplicaiion-. A pad of cotton wadding eov(‘red with 
oil silk is the he-t apjilication. Suppuration i- hardly ever to lu* dreailed, twcu 
though the gland heconn' very ten-e Should redne-^ and fi'iiderness deM‘h)|», 
leeches may be u-ed. With (h'linuni ami head -wiiptom^ tla* iee-ca]) m:i\ l»c 
applied. Ftr the orchitis, re-t, with -up])ort ami protection of the swolK-u 
gland with cotton-wool, is usually -iitliciciit. 


XI. WHOOPING-COUGH. 

Definition. — A specific affection eharaclerized by catarrh df the respirafery 
passages and a series of convulsive ci)uglis which end in^n long-drawn ins[)i ra- 
tion or “ whoop.” 

History. Ballonius, in his Ephrmpridcs^ descrilies the disease as it ap' 
peared in 1578. Glis.son and Sydcuihain in tlui following century gave hi'H'f 
accounts. Willis (Phanuaccutico Halionalis, .second part, 167-4) gave a much 
better description and called it an “oindemicul disorder.” 

Etiology .—-Ihe disease pccurs in epidemic form, hut sporadic caAcs appi'ai’ 
in a community from time to time. If is direetly^*ontagioua from jxu'sou hi 
person; hut dwelling-rooms, houses, school-rooms, and other localities iiuiv lie 
infected by a sick child. It is, however, in thi.s way less contagious than olhcr 
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diseases^, and is probably most often taken by direct contact. Epidemics pre- 
vail* two or three months, usually during the winter and spring, and have 
fl curious relation to other diseases,* often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

■ r^jj jldrep h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, ai^ I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls arc, more subject to the disease than hoys. Adults and old 
•^people arc sometiniQs attacked, and in the aged it may be a very serious affec- 
, tioii. It appears to be most contagious iji the catarrhal period. A natural 
imniuiiity has been mentioned, but it must be renuMubered that a child may 
have the disease in a very mild form. As a rule, one uttack protects ; second 
attacks arc excessively rarc.^ Delicate amemic children with nasal or bronchial 
catai’rh are more subject to the disease than otliers. According to the United 
States Census Itcports, the disease is more than twice as fatal in the negro 
race than in others. 

Czaplcwski, Koplik, and licnsel describe a small liacillus with rounded 
ends. A serum e\en has been }»rcpared. Mon' recently Bordet has de-cribed 
a siK'cial germ, and Fraeiikel a small o\oid bacterium. The intiuenza bacillus 
lias been found in some cases. 

Morbid Anatomy. — Whoopiiig-c(uigh ii^^elf has no special pathological 
changes. In fatal ca<es jmlmonarv conqdu-ations, particularly broiiclio-tineu- 
niouja, are usually pre^'iit. Collapse and coinpenstlory emphy''0ma, vesicular 
and mterstitial, are found, and the tracheal and bronchial glands are e nlarged. . 

Symptoms. — Then' i< a variable ])eriod of incubation of from seven fb ten 
"days. Catarrhal and paroxysmal siages can be recognized. In the catarrhal 
dngc the child has flie s\m])tom'« of an ordinary cold, which may begin with 
slight fever, running at the mwe, injection of the eyes, and a bronchial cough; 
usiialfy dry, and someliim*" giving indication* of a spasmodic chavaeter. ' 
Trousseaii calls atteniioii to the lntc<snnt eliaraeler oFthe early cough. The 
fever is usually not high, and slight attention is ])aid to the symptom*, which 
are thought to he those of a sim])le catarrh. After lasting for a week or ten 
days, inatead of nuhsidiiig, the cough becomes worse and more convulsive in 
charaider. * 

' The pufojcystjuil marked by the characteristic cough, dates from the 

first appearance of the '“ whoop.'\ 'ih.e fit begioaJKittn series of* from lifteen 
to twenty forcible short coughs of increasing ^tensity, between which no 
inspiratory effort i.s Jiiade. iThe child gets blue in the face, and then with a’ 
inspiratioii.thc air is drawn into the lungs, making the “ wlioo}), wliich 
niay be heard at a distance, and from which tlig disease takes its name. A 
inspiration may^)reeede the series of spasmodic expiratory effort?; Scy- 
t?rul coughing-fifs may siiceml each other until a tenacious mucus is ejected, 
nsiially small dn amount, hut after a series of coughing-fits a eon*idoral)le 
^tiantity may be expectorated. Yoiuitiug often takea^aee at the end of a par- 
n^ysm, and may recur so fre<|uontly iu the day that the child does not get 
enough food and becomes omneintt^l. There may he only four or five attacks in 
tile day, or inieevero eases they may recur every half-hour. In severe and fatal 
Cjtscs the paroxysms may e xcee d one hundred daily. Huriug the paroxysm 

thorax is very strongly compressed by the powerful expiratory efforts, and, 
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as very little air passes in through the glottis, there arc signs of defective 
aeration of the blood; theh face becomes swollen and congested, the veiiia?aro 
prominent, the eyeballs protrude, and the c6niuaotiva2 become deeply cngorgcvl. 
Suffocation indekl seems imminent, when with a deep, crowing inspiration uir 
enters the lungs and the color is (piickly iVjstored. The child knows for a 
few moments when the a^nck is coining on, and tries in every way to clicck 
it, but failing to«do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. la 
severe patoxysms the sphincters may be opened. The urine is said to bo of 
high specific gravity (1022-1032), pale^ellow, and to contain much uric noi<l 

An ulcer may form under the tongue from rubbing on the teeth (liiga's 
disease). ^ 

During the attack, if the chest be examined, tlie resonance is deij^tivci in 
the expiratory stage, full and clear during the deep, crowing in.spiration ; but 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passCs the narrowed glottis. Bron- 
chial rales are occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about tlu' throat. K\on the act of swallowing soim*- 
times seems sufficient. In a clo>e du<ty atmosphere the coughing-fits are more 
frequent. After lasting for three or four weeks tiie attacks become liglitcr 
and finally cease, lii cases of ordinary severity the cour>e of the di.-ea.M> is 


rarely under six we(‘ks. 

The Ipnplications and sequelae of whooping-cough are im])ortant. During 
the extensive venous congc'^tion hiumorrhages are v(?ry aj)t to occur in the 
form of pctechiie/^articularly about the forehead, t*cchyiyo&i> of the conjunc- 
tiv®, and even bleeding tears of blood (Trou.s>eau) from the rupture of the 
vessels^{^epi?taxis,>' bleeding from the ears, and occa>ioiially - hiJL*mopl\'>if. 
Hemorrhage from the, bowels is rare. Convulsions are not very uiicoiiimon, 
due perhaps to the extreme eugorgeiiieiit of the cerebral corte.x. Death luu^ 
occurred from spasm of the glotti>. Sudden diuUh has been caused by exten- 
sive subdural li®morrhagc. Paralv^i^ i.> a rare event. It was aWiali*d with 


3 of TB^ serifs of 120 cases, but in none of them did the Immiplcgia conn* on 
during the paroxysm, as in a case reported by 8. West. Valentine ( 1001 ) lia.. 
collected 70^ cases, chiefly hemiplegias. A spastic paraplegia may follow. 
Acute polyneuritis is a rare'eequel. 

The persistent vomiting may induce marki^d anaemia and wasting. The 
pulmonary complications are cxtrmi.cly serious. During the severe cough. ng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax 1 
saw one instance in winch hipti.re occrnHl. cvidentlvencar the riKit ..f 
lung, aJid the air passerl along the trachea and renehed the suheutnneouv li^- 

clpiUary broSiiUs^- _.ms Imon known to b^me fr. n. ral. 


p^eudo-lobar pneumonia are^he dangerous 

sionallv lobar nn* I’loiirisy is sometimes met \vith and ona- 

mon in whoonf .^nlarpiinent of the hroneliinl }'liind||.is verv eein- 

spasm the radial ” produce diilnesH over manubrium. During' Ihc 
spasm ths radial pulse is small, ^he right hcarlHiigorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
in^ result, and possibly some of the cases ‘of severe valvular disease in chil- 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and eyis as an important sign of the heart strain. 
Serious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sequel in adults is 
asthma, which ma^ recur at intervals for a year or more. An unusually 
'marked Icueocytos^ appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. — So distinctive is tlie whoop of the disease that the diag- 
nosis is very easy; but occasionally there are doubtful cases, particularly dur- 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. — If we include its complications, whooping-cough is a very fatal f 
affection, ranking first among the acute infections as a cause of death in chil - 
dren under five y ears of age. exceeds diphtheria and scarlet fever in gross 
' mortality . In 1903 there were 9,5‘^2 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
coiilagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. — The gravity of the disease is scarcely appreciated by the pub- 
lic. Children with the disease should not bo sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolat^ and ifi 
tlie ])aroxysms are at all severe, at rest in bed. Fresh air, ^ight and dayv 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most important 
things, I should say. ^ix weeks and a good big bottle of paregoric. Antiseptic 
measures have been e.xteiisively tried. Quinine holds i*ts own with many prac- 
titioners; a sixth of a gram may he given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of re.'^rcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch ])owder, insufllated, and the carbolic-acid spray 
nijiv he tried. For the catarrhal symptoms moderate, doses of ipecac are prob- 
ably the most satisfactory. Sedatives are by faf most trustworthy drugs 
in ^(*vcre eases, and paregoric may be given freely, "^particularly to give rest 
niglit. Jacobi advises belladonna in full doses, as'ini]^ as one-sixth of a 
grain of the extract to a child of six or eight months times a day. 

Dthor remedies, such as antipyrin, broinin. jvnd bromoform, may be tried. 

In older children and in adults it woidd be worth while, I think, to_^ try the 
inlratrachcal injections of olive-oil and iodoforn)^wjiiehju*o sometimes so 
useful in alj^ing severe paroxysmal cough. It isimpossible to mention all 
Ihfit drugs which have been recommended, numbei^j§ nearly fifty in a recent 
system of medicine. 

After the severity of tlie attack has passed and convalescence has begun, 
file child shJbld be watched with the greatest care. It is just at this period 
fiunt fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tig child remains weak and delicate. Change of air 
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^ould be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


yrr. INFL'UENZA (La Grippe). 

if 

Definition. — A pandemjc disense, appearing at irregular intervals, char- 
acterized by extraordinary rKpidity of extension and the large number of peo- 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in dilTcrent regions. Clinically, tlie*** 
disease has protean aspects, but a special tendency to attack the respiratory ^ 
mucous membranes. 

History. — Great pandemics have been recognized since the sixteenih cen- 
tury. There were four with their succeeding epidemics during the last e(‘n- 
tury— 1830-’33, 1830-37, 18J7-'-18, and 188iW90. The last pandemK; Kvins 
to have begun, as many others had before, in the far blast. It may have started 
in May, 1889, in Buchara, reaching Moscow iH^Septcinbcr, the Caucasus and 
St. Petersburg in October. By the middle of Xovomber Berlin was attacked. 

By the middle of December it was iu London, and by the end of ihe month 
it had invaded Xew York, and was widely distributed over the entire con- 
tinent. Within a year it had visited nearly all ])arts of the earth. 


The duration of an cj)idemic in any one locality is fnim si.x to eight weeks. 
With the exception, perhaps, of dengue, there i> no di>ease which attac^ks in- 
discriminately so large a pro])ortioii of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
#55,263 cases reported in the (Jerinan army, 60 died, or about 0.1 j>er cent. 
As might be expected, in the civil population thi‘ mortality is somewhat higher, 
reaching 133, or about O..”) per cent of the casc.s rcporte<l in Munich. 

Over one-half of thc.se deatlis were due to pneumonia. In 1903 th(‘ deaths in 
England and Wales numbered 6,322. There lias Ix'en a gradual diminution 
of the death-rate from this disease duriiig the past three years (Tatbani). 
The opportunity for studying the di>ca''C in the la.st cpidcmiic has tlirown inuch 
light upon many problem.s. Among the mo.st notable productions were the 
Pfeiffer on the etiology of the di^ea.<c, the elaborate Berlin rep>rl hy 
von xSyden and Senator, and the Local Government BoanPs rcjiort ])V Par- 
sons. Leichtenstern s article in Xotlinagcl’s llandbucli is tlic mo.st masterly 
and systematifi considoratfan of the disea-e in the literature. 

• Etiologty. W hat relation has the epidemic influenza to the ordinary inlln- 
enza cold or catarrhal fever (commonly also called the fjrippe), which is con- 
stantly present in the community? Tjcichtcnstom answers tfti.s fiucstion l)y 
makmg the following divisions: (1) Epidemic influenza rrrn, caused hy 
Pfeiffers bacillus;^ (2) endemic-epidemic influenza which often occurs 
for several years m succession after a pandemic, al<o caused hv the same 
bacillus; (3) cnd(3mic ir^uenza nosirns, p‘^oudo-influoiiza or drtirrhal fovtM*, 
c^mon y ca c( the which is a special disease, still of unknowm etiol- 

ogy, and which Ijcars the same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

pandemic wo have not beem free from locaFoutbreaks in 
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Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 1 15 he demonstrated the influenza bacilluS. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unsclocted cases of acute Aid 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. ,The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many obsorvations show that it is a 
frc(iuent invader of the respiratory tract in the inter-cpidenve i)eriods and is 
probably responsible^for many of the cases of lidchtcnslern’s influenza noatras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is indcj^c^dcnt of all s(‘asonal and meteorological con- 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the diM‘asc. 

Bacteriology. — In 1892 Pfeiffer isolated a l)acillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, noii-motilc organism, W’bich >tains well in Loefilcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the pre.senee of hamioglobin. In the presence of contaminat- 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonics is particularly luxuriant. The organism is probably freiiuently over- 
looked in mixed cultures l)ecau>e of failure to recognize the character of these 
colonies in s}nnbio.sis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe sym])toms have subsided. 

The much-discussed question whether during the presence of an opidemief 
human influenza attacks animals must be answered in the negative. In greatj 
pandemics of influenza the general rule seems to hold that other disease do| 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under inlluenza. 

Symptoms. — The incubation period is from 4lSMi to four days ; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
I phenomena. ^ ^ 

T^es of the^Disease. — The manifestations are so eflclhiordinarily complex 
that it is best to descrilie them under types of the^discaie. ‘ 

1. RiiriBiTnitT *Tlr mucous membrane of the respirator}’ tract from 
the nose to dhe air-cells of the lungs may be regarded as the scat of election 
of the infl,tiinha bacilli. * In the simple forms the disease sets in with coryza, 
^iid presenhf the features of an acute catarrhi^l fe^, w'ith perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
^y^nptoma bronchitis occurs, the fever increases, there is delirium and much 
prostration; and the picture may even be that of severe typhoid fever. The 
graver respiratory conditions arc bronchitis, pleurisy, and 
Wnchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, veyy thin, 
and containing purulent masses. ^Pfeiffer regards sputum of a greenish-yelJow 
colftr and in coin-like lumps as almost chdracteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the moat distressing 
jeqpek.. Qf.theMliienza bronchitis is dilfuse* bronchiectasis, of which I have 
seen several instances. It^jccasionally happens that the bronchitis is of grt^t 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and niav 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mo^commoaly lobukr or catarrhal, prob- 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the cases^is often 
irregular and the symptoms are obscure or masked. ' 

rnfliipnzft pkjiriay is more mro, but cases of prima^r involvement of llio 
pleura are reported. It is very apt to lead to^ Mipyettia; Pulmonary-tubereu- 
lo sis is u siially much aggravated by an attack of infliteitfB. 

Nggvous Form. — Without any catarrhal s y mp tro s there are< severe 
headache2pain in the back and joints, witlig)rofoHnd p^tration. Among the 
more serious complications may be mentioneiLm^yjj^tis and^efTccphalitis, the 
latter leading to hemiplegia or monoplegia. ; Abscess of tlic brain has follo^u^l 
in acute cases. *fMyelitis, with symptoms like an acute Ijjjndrj’s paralysis, has 
occurred, and spastic paraplegia or^ pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
^life and in the meninges after death. *A11 forms of neuritis are not uncoin* 
mon, and in some cases are characterizc*d by marke<| [disturbance of paption 
a n d soBsa ti on. Judging from the accounts in tlie literature, almost everv 
form of disease of the nervous system may follow inlluenza. 

Among the most important of the nervous sequela? ai*^ depression of spirits 
^ melanph oUa. and in some casdbldcmentia. 


CrAST^-iXTESTiNAL FoRM. — \\ ith the onset of the fever there may h< 
n_^usea and vomiting, or the attack may set in with abdominal pain, profii"' 
colj^i^<?- In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the cases there is enlargement of th 
spleen, depending chieflyvnpon the iirton.sitv of the fever. This was a ver 
rare form in the United States. 


• ^The -fever in influenza is very variable, but it is in 

portant to recognize ttmt, it may be the only manifestation of the disease. 1 
18 sometimes mariwffi^ttiinittcnt, with chills; or in rare cas<^j there is a ])r( 
tracted, contmu^ of Several wei?ks’ duration, winch simulates typhoi 
closely (W. W. Johnston). ^ 

Complications.— -The is apt to be latent. Of 

reported. There have been at least throe cas^ 
lilrn I'nfli ^ ^ k Hospital in which micro-organisms morphological 

Tha ^ isolahd from the vegetations (Maliel Austin 

The radignant form may occur. Warditis may follow, and has Ikvii 

^ S V . ^•r^*<>"^^«tanccs are common, palpitaUo 

Sp^cardia, and §3gina-Ukfe^tacto. PJilebitis and thromboj 

of vanous vessels have been described. “ 
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Ss/ft^mnua was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Penfoniti^ is rare. There have'been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Ch^ljJthums may follow an attack. Influenza^bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroo»ky. 

The increased pi;evalencc of qppendicitis has been attributed to influenza. 

• V arious re nal Sections have been noted. G. BaumgUrten has called atten- 
tion to the frequency of nephri tis. Orchitis has been also seen. Heines is 
common. A diffuse erythema sometimes occurs, occasionally purpura. Ca- 
tarrhal conjunctivitis is a frec^uent event. Iritis, and in rare instances optic 
ncurjliSj^have been met with. Acute otitis media is a common complication. 

I have seen severe and persistenf vertigo follow influenza, probably from 
involvement of the lfb 3 rrinth. Bronchiectasis may follow. I have seen sev- 
eral cases ; in a receiit iatal oui of three years’ duration the bacilli were pres- 
ent ill the sputa, 

Since the late epidemics' it has been the fashion to date various 

ailments or chronic i^Jlkealth' from influenza. In many cases this is correct. 
It is astonishing the of people who have been crippled in health for 

years after an attack. 

Diagnosis. — During a pandemic the cases offer but slight difflculty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the sputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufliciently considered. 

Treatment. — Isolation should be practised when possible, and old people 
I should be guardeil against all pos.>?ible sources of infection. The secretions, 

1 nasid and bronchial, should be thoroughly disinfected. In every case the 
iisea.'iie should be regarded as serious, and the patient should be confined to 
bed until the fever has completely di>appeared. In this way alone can serious 
cninplication.s be avoided. From the outset the treatment shoulc^ be support- 
ing, and the patient should be carefully fed and well nursed. The bowels 
Bhoiild be opened by a do.se of calomel or a saline draught. At night 10 grains 
of Dover’s j)owder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmeil, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and th^ is delirium, small 
doses of antipyrin n^iy be given and an ico-ea|J applied to the head. The 
niodi(*inal antipyreties should be n.'^ed with caution, as profound prostration 
^niotimes occurs after their employment. Too much stress should not be 
^aid upon the mental features. Delirium uiay l>e marked cveu with slight 
fever. In fh^ gyPAt 

f^eely^and during convalescence strychnia in full doses. 

The hitense broncliifTs, pneumonia, and other complications should re- 
their appropriate treatment. The convalescence requires careful 
ageiuont, and it may be weeks or months before the patient is restored to ful 
^^llh. A good nutritious diet, change of air, and pleasant surroundings are 
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essential. The depression of spirits following this disease is one of ^fcs most 
unpleasant and obstinate features! * 

Xm. DENGUE. 

( 

Definition. — An acute infectious disease of tropical and subtropical re- 
gions, characteri 2 M?d by febrile paroxysms, pains in the joints and muscles, iin 
initial erythematous, and a terminal polymorphous eruption. 

It is kno^^^l as hreak-bone fever from the atrocious character of the pain,* 
and dandj/ fever from the stiff, dandified gait. The word dengue is sup- 
posed to be derived from a Spanish, or possibly Hindostance, equivalent of 
the word dandy. 

History and Geographical Distribution. — Tlie disease was first rojognizc'd 
in 1779 in Cairo and in tiava, where Brylon described the outbreak in Batavia. 
TheHescription by Benjamin Rush of the epidemic in Philadelphia in 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at interval in India and in tho Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide- 
spread epidemics in tropical countries and on this continent along tho Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Xorthern Stfftes, but in 1888 it prevailed as far nortli ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. — The rapidity of diffusion and the paTidemic character are tlie 

two most important features of dengue. There i.s no disease, not oven iiitlu- 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashhurn and Cinij^ 
have shown that it is transmitted by the bite of a mosquito, i' ulc.v fatio ans. 
The specific germ is st&l undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
^pathological anatomy. 

Symptoms. — The period of incifibition. is from three to five days, during 
which the patient feels well. The atiacki sjets in suddenly with headachq, diihy 
ffifijipgs, ani intense aching paim^ in the joints and muscles. tTho tempera- 
ture rises gradually, and may reach 10G° or 107°.:* The pulse is r}ij)id, and 
tthere are the other phenomena associated with acute fever — loss of appiditc, 
coated tongue, slight nocturnal delirium, and* concentrated urine. The face 
has a suffused, bloated appearance, the eyas arc injected, and* the vif'i)>lo uiii- 
cous membranes are flushed.* There is a congested, ervtjjematons state rff tlie 
skin. Rush s description of the pains i.s worth quoting, a.s in it the epiilicl 
break-bone occurs in the literature for the first time. "The pains whicli 
accompanied this fever were exquisitely severe in the bead, back, ami linili'^- 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. In some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the jiains 
affected the neck and arms, so as to produce in one instance a diffunilty cf 
moving the fingers of the right hand. They all complained more or les-; of a 
soreness in the seats of these pains, particularly when they occupied the head 
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and eyeballs. A few complained of ihcir flchiii being sore to the touch in every 
part of the body. From these ciwumstances the disease was sometimes be- 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever|” The large and siuall joints are affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous hyperajsthesia has been noted. llaunoiTh^ge from the mucous mem- 
branes was noted by Rush. Black vomit has also been described by several 
observers. ' 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the ‘pains return. In a large number of cases an 
eruptioif is common, which, judging from the description, has nothing dis- 
tinctive, being sometimes macular, likedhat of measles, sometimes diffuse and 
scarlat ini form, or papular, or^4ichen-like. In other instances the rash has 
been described as urticarial, or <jven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain wTiters de- 
scribe inflammation and hyperiemia of the mucous membrane of the nose, 
moi^i^ and pharynx. Enlargement of the lymph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severiiy of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Rush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod- 
erate attack is from^seven to eight days. Dengue is very seldom fatal. Dick- 
son saw three deaths in tlie Charleston epidemic. 

Complications are rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have Ikmui observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse mdy 
occur even as late as two weeks. 

Diagnosis. — The diagnosis of the dise^, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an\’»special difli- 
eulty. Isolated cases might be mistaken at first for acute rheumatism. The 
iniportant question of the differentiation between yellow fever, and dengue 
will l)e considered later. 

Treatment. — This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas- 
sium is recommended for the arthritic pains, and tonics arc indicated. 


XIV. CEBEBBO-SPINAL FEVEB. 

Definition. — An disease, occurring spaxadically and in ep id fi p x- 

^ caused by the diplo eeef m mtracallu lans^ characterized by inflammation 
the cerebro-spinal meninges and a clinical course of great irregularity. 
'Cha.affection is also known by the names of ^isUgnant -purpuric fever, 
8?*^hial^feyer, and spotted fever. 
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History. — ^Vieusseux first described a small outbreak in Geneva fn ISOn. 
In 1806 L. Danielson and E. Mann (Medial and Agricultural Uegister, Bos- 
ton) gave an account of “ a singular and very mortal disease whicli lati ly 
made its appearance in Medfield, Mass.” Massacliusetts Medical Soci- 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren lo 
investigate it. Elisha North’s little hook (1811) gives a full account of tlio 
early epidemics. Stille’s monograph (1867) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks* 
In his Geographical Tatliology, ITirsch dixides the outhreiiks into four p(Mi- 
ods: From 1805 to 1830, in which the disease was most prevalent through- 
out the United States; a second period, from 1837 to 1850, when the dis< ji-(> 
prevailed extensively in France, and there were* a few outl)reaks in the Ignited 
States; a third period, from 1851: to 1871, wlien there were outlfl:eak^ in 
FAiro])e and several extensi\e epidemics in America. During the Civil W’nr 
there were comparatively few cases. It prev^led extensively in the Ottawa 
Valley early in the seventies. In the fourth juudod, from 1875 to the present 
time, the disease has l)rok('n out in a great many regions. During the ]v,\<i 
fifteen years there have keen localized outbreaks in many lands. In tlie rnited 
States, during 1S08-'09, it ])ro\ ailed in mild form in ‘^7 states. Since IS'.i!) 
there have been extensive outbreaks in Silesia, ami in the cities of the Uniied 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cji'cs 
and 3,455 deaths. In the British Isles tliere ha\e been e[)ideinics in Glasgow 
and Belfast, and a few scattered outbreaks. In (Jlasgow in 1907 there wore 
nearly 1,000 cases with 595 deatlis (Clialmers). In Belfast in the 18 monilis 
ending June, 1908, there were 725 cases with 518 deaths (Hobb). 

Etiology. — Corebro-s])inal fever tocLUia m^‘pidemib and in ls|)oriulic 
foans. The c^ddemics arc localized, occurring in certain regions, and arc 
rarely very wide-spread. ^ As a rule, c o u nt py d i i' >tricts have been Jiiore alUiciid 
i^an cities. Mniiug.dtstricts and seaports have sulTered most severe]}'.- d’ho 
outbreaks have occurred most frecjuently in the winter and spring. The loii- 
centration of individuals, as of troops in large barracks, seems to be a spci lal 
factor, and epidemics on the Continent show how liable recruits and young 
soldiers are •to tlie disease. jIn civil life cbildi'en and yovnig ■adults are 
most susceptible. Of Kojdik’s 77 cases 60 per cent w'crc under two ycai> 
age.J Over-exertion, hfflg mnrcbpii in the h(‘at, dc])fessing mental and bodily 
^raoundings, and the misery and scpialor of the large tenement houses* in 
cities are predisposing causes. Tlic disease seems not to be directly coii- 
^tagipus, and is probably not transmitted by clotliing or the Qxcretions. Ii 
very rare to have more than pne or two cases in a bouse, and in a city opiih'iiiH^ 
the distribution of the cases is very irregular. Councilman has found li\^' 
instances in which the same individual is rcj»orted to have had the disr:iM 
^twice.^ Mmingrtifi. carriers, persons wdio liauL.lLc.^criiL.iii -thoir throats oi 
nns ^9 but who are themselves unaffected, play an important role in trausuiU 
ting the disease. 

fever occurs in all the larger uiities and in 
country districts of America. The disease lingers in- a city ii^definitidy altc 
an outbreak, and inTloston, Pbiladelpliia, and Baltimore a moderate nuiul'C 
of cases occur every year. Tlie. meningitis in children, known as the 
or the sporadic form. It has two suggestke features o 
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piniilarity in thet s easonal inciclGnco and in iiin U smi tlmi pjiflAA roAng pr gtill 
(lijtennined the i dentj ty of the organism with the mfininsnrinrfillPi and the 
view has been confirnietThy KTdpTiK and inany otlicrs. Houston and Rankin 
clnim that wliile the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon- 
ald and others suggest that it is an attenuated foj*m of the ^erm. 

Bacteriology. — In 1887 IVoicliselbaum doscrihed an organism, the Dip/o- 
icgaius.intrcu^ilularU* meningitidis, which was probably the same as one ])re- 
viously found by L0ich ten stem. In the tissues the organism is almost con- 
'sUntly. witliin the polynuclear leucocytes. In cultures it lias well-character- 
ized features, and is distinguishable from the jmeumococcus. Since Weichsel- 
baum’s observations this organim has boon met with in all carefully studied 
epidemic^of the disease. The studies of Councilman in Boston and the numer- 
ous observers in the Glasgow, Belftist, New York, and Silesian e|)idemics have 
confinned the constancy of tbisrorganisni in the disease. Three important 
fads ba\e been brought out — tlte-jircteiKe of the geiin in fully half the cases 
in the naj-o-pbaiynx, the existence of it in lu‘altby contacts, and the prepara- 
tiou of & cuiative scruni, to be referred to later. 

Morbid Anatomy.— ?ln malignant ‘ca>cs there may be no characteri>tic 
changes, the brain and spinal coixl >bowing only extreme congestion, which' 
was the lesion de>cribed by A'ieu>K'ux. In a inajorily of the acutely fatal* 
cases death occurs within the week. There is intense injection of the 
pia-arachnoid. The exudate is uMially librino-purulent, most marked at the 
base of the brain, where the meninges may be greatly thickened and plaitered 
over with it. On the c*ortex there may be nnicli lymph along the larger fi>sures 
and in the sulci ; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and ^lanii made five autop- 
sies and were the first to describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involval with (he brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

i In the more chronic cases there is general thickening of the meninges and 
scattered yellow patches mark where the exudate has been. ^Tlie vontrieles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic cases the dilatation may be very great.' The 
brain substance is usually a liltle softer than normal and has a-i>inkish tinge; 
oci of hemorrhage and of encephalitis may be found.; The cranial- iiorves are 
isually. iaxolved, particularly the second, iiXtli, seventh, and eighth. Hie 
ipinal nerve roots arc also found imbedded in the exudate. 

Micioacopically, tlie exudate consists largely* of polynuclear leucocytes 
facly packed in a fibrinous material. In some instances there arc foci of 
^iinilent infiltration and haemorrhage. The neuroglia cells are swollen, with 
clear, and vesicular nuclei. The ganglion cells show less marked changes, 
^jplococci are found in variable numbers in the exudate, being more numcr- 
in the brain than in the cord. 

hcsioni in Other Parts. — In one of the Bosion cases, examination of the 
secretion during life showed diplococci, and in this instance there was 
post mortem a infiltration of the mucous membrane. In two 

®ttier cases this^embrane was normal. 
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lOi^Gs. — Pn^jjinoiiia and piaurisy have been described in thef dispa^(i. 
Councilman reports tluit in the recent opitleinic in 13 cases there was con- 
gestion with cedcma, in 7 broncho-pneumoniii, in 2 characteristic croupous 
pneumonia with pnouimK'occi ; in 8 piieumyuia due to the diplococcus intra- 
cellularis was present. 

— The organ 'varies a gmxl deal in size. In only three of Uk* 
Boston fatal cas'es was it found much enlarged. The Uuer is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show Bomoj^ics swellii|g, 
of the follicles. 

Symptoms. — Cases differ remarkably in their characters. Many different* 
forms have been dej?eribed. These are perhaps best grouped into three classic; 

1. ilALiGXAM’ FoiiM. — This fulminant or apoplectic J5n)e is found wiih 
variable fre»]ueney in epidemics. It may occur sporadicAly. The onset is 
sudden, usually with violent chills, hcadacllt', somnolency wasins in the imis- 
cles, great depression, moderate elevation temperaturjj and feeble ])uU(‘. 
which may fall to fifty or si\ty in the minute. Usually a purpuric rash dc\ cl- 
ops. In a Philadel])lua ca<e, in ISSS, a young girl, apparently quite well,, 
died within twenty hours of this form. There arc (‘asol on record in wIik Ii 
death has occurred within a >horter time. St die tells of a child of live 

in whom death occurred after an illu(‘>N of ten hours; and refers to a cji>e 
reported by Gordon, m wliidi the entire duration of the illness was only five 
hours. Two of A'ieusseuA's ca^^s died within twenty-four hours. 

2. OiiDiNAiiY Foum. — The stage of incubation is not knowm. The diM'jbe 
usually! seU ifl- suddenly. There may be jiremonitory ayiuptoms : •lieadai lit', 
pains in the back, and loss of ap|>elite. "More I'ommonly, the onset is with 
headache, ^evore^ cliill, and vomiting. ‘Tlu‘ temperaLureTises to 101® or lof 
The puhe i< full and strong. An early and important symptom is a 'painful 
stiffness of the muscles of the neck. 1’be headache incri'ases, and then' uro 

/pJiQ.LQphnbia and great. sensitiveiu-N to noiM‘>. (diildren hccome vor\*^irriliihlo 
and restle'^s. In severe cases the coni rad ion of the muH'les of the neck M’t^ 

early, the head is drawn hack, and, whim the muscles of the hack urc 
also involved, there is orthotonos, which is mon* common than opisthotonos. 
The pains fn the back and in the limb'^ may be very severe. The motor sMiip-i 
toms are most cbaracteristic.' . Tremor of the muscles may be present, with* 
tonic or clonic spasms in the arm> or leg". Itigidity of the museles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawm so far backjtliat the occiput may be between the shoulder-blades. 
Except in early childhood convulsions are not common. /^Strabismus is 8 
frequent and important .symptom. Spasm of the muscles of the face may aN| 
occur. Cases have been describi'd in which the general rigidity and stilTu^"^ 
was such that the body could be moved like a statue. Paralysis of the Inuik 
muscles is rare, but paralysis of the muscles of the eye and tlie face is 
uncommon. I 

93?luptonis,| headache is tlie inost dominant and persists 
the outset. It is chiefly in the hack of the head, and the pain extends inl<^ 
the neck and back. There may hojgreat sensitivenesa al on g the spine, and i^ 
many cases there is gfineiaLdu^Eajstlicsia. 

T he ^ p s yc hical symptoms arc pronounced. | IMirium occurs at the onset, 
occasionally of jaJurious and maniacal kind. The patient may display at the 
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tarj; marked erotic symptoms. Tlie delirii^ni gives place in a few days to 
tupoiy which, as the effusion increases, deepens to coma. 

like temperature is in-egular and variable, llemissions occur frequently, 
lid there is no uniform or typical curve during the disease. In some instances 
here has been little or no fever.* In others the temperature may reach 105° 
i;- JOG®, or, before death, 108°. Thp^ pujse may be very rapid in children ; 

II adults it is at first usually full and strong. In some cases it is rcmark- 
ihly slow, may «iot be more than fifty or Mxty in the minute. Siglyng 
Wpirations 'and Qjjwyne-Stokes breathing are met with in some instances, 
hiless there is pneumonia the respirations are not often increased in 
Voi^uency. 

The qutaneoni^symptoms of, the (lisea.^e are important. Herpes occurs with 
I frequency alm» equal to that in pneumonia or intermittent fever. The 
jH^lecliial rash, w^h lias given the name spotted fever to the disease, is very 
variable. Still6 Aljtes that of OS cases in llu* Phila(lel])hia Hospital, no erup- 
tion was observed in 37. In ffie Honlreal ea.-es peteehioi and purple spots 
wore common. They appear to have been more freipient in the epidemics on 
tins continent than in Europe. Tin* petocliia* may be numerous and cover the 
entire skin. An erythema or dusky mottling may be present. In .some in- 
stances there have lieen ro'^e-eolored hyperaemie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have be(*n noted. 

i.eue<x*,ytosis is an early and constant feature, and ranges from 25,000 to 
4(1,000 per cubic millimetre. It per^i^ts even in the most protracted cases. 
In one of our cases the diplococcu^ mtracellulari> was. isolated from the blood 
during life. • 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually subsides. In sone in>tance'., however, it persists and 
becomes the most serious and distressing of the .<yinpt,oms. Diarrhma is not 
common. The bowels arc usually confineil. The abdomen is not tender. In 
the acute form the sidoeii is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
OlNcosuria has Iw^en noted in some instances, and in the malignant types 
hji'iiiaUiria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may range between a few hours and several mouths. More than half of the 
deaths occur witliin the first five days. In^'avorable cases, after the symptoms i 
hnv(» jKjrsistcd for five or six days, improvemenf is indicqtedliy a lessening of 
th(‘ of the fever, and a return of the intelligence. A sudden 

Inll in the temjicratiwe is of bad omen. Cimyjjlfcseence is extremely tedious, 
ttnd may be interruptiHl by complications and .< 0 (]nel;e to be noted. ^ 

3.^ Anomalous Eoinrs. 

in) Ahortivr Type.— The attack sets in with ^cat severity, but in a day 
two’the symptoms subside and convalescence is rapid. Striimpell would 
dislinguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
*n which the meningeal symptoms set in with the greatest intensity and per- 
shhd for four days, the temperature rising to 105.0° F. On the fifth day 
tHc ])atient entered upon a rapid and satisfactory convalescence. In the mud 
12 
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cases^ as distingxiislied from tlie^abortive, ithc patients complain of li0ad|elii', 
nausea^ sensations of dwcomfort in the back and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cums 
could be recognized only during the prevalence of an epidemic. 

(h) An Intermittent Type has been obServcd in many epidemics, and is 
recognized by von Ziemssen and Stille. It is characterized by exacei'batioiK 
of fever, which may recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pyanma 
rather than, malaria. 

(c) Chronic Form . — Heubner states that this is a relatively fre«|in'iit 
form, though it does not seem to be recognized by many writers on the suhn'ri. 
An attack may be* protracted for from two tp ti\e or even six months, and 
may cause the mosb intense marasmus. It is characterized by ajieries^of recur- 
rences of the fever, and may present the inost com])lex symptomatology. U 
is not improbable that in thc^e protracted cases chronic- hydrocephalus or 
abscess of the brain is present. This form cl^lFcrs di>tinctly from the inter- 
mittent type. Three eases in our series were of tliis chronic form; in oini 
the disease persisted for ninety days. 

Complications. — Plcuri>y, pericarditis, and parotitis are not uncomnnui 
. Pneumonia is de^enbed as froipicnt in certain outlireaks. Immei'iiuum 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not >eem possible to determine wheth(‘r, 
in such cases, pueunionia is the primary di^eaM' and the ineiiingitis secoiiduiN, 
or vice versa. The freipiency with which inllainination of the meninge> of 
the brain complicates pneumonia is well known. C'ouneilman suggest^ that 
the pneumonia of the disease is not tlie true croupous ii)rm, but duo to the 
diplococcus ineningitidis. Thi> was found in eight of the Boston case^. and 
in one it was so extensive that it could have been mistaken for the ordiiiarv 
croupous pneumonia. ^xTcbro-spinal fe\er sometimes jirevails extonsivi^’ witli 
ordinary pneumonia, as in New York in the winter of IDOli-Ot. AdUrUh 
has been the most freipient complication in certain eydilemics. Many j«*iiiis 
are affected simultaneously, and there are swelling, pain, and exudation. snni(‘- 
times serous^ sometimes purulent. This was first ol)ser\ed by Jamc" dack- 
,8pn, Sr., in the epidemic which he described/ is rare. 

Hcad&chc^may persist for months or years after an attack. (Jlmnic hydre- 
oephalus occurs in certain instances in cliildren. The symptoms of tliH aro 
paroj^ysms of severe headache, pains in the neck and extremities, voiuilnii:. 
loss of consciousness, convulsions, and involuntary discharges of fsccc'^ and 
urine” (von Ziemssen). Mental feebleness and ajdiasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities may 
sist for some time. In some of these cases there may bo peripheral ncunii^^ 
as Mills suggested. 

Special Sensei. — Eye. — Optie neuritis may follow involvement of the nci '^' 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ca^'*"^ 
hxaltnined by Randolph. The inflammation may extend directly into the c\c 
along the pia-arachnoid of the optic nerve, causing purulent chocoido^inn'' 
.-or even keratitis. A neuritis of the fifth nerve may be followed by keratin^ 

' aAd purulent conjunctivitis. 
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I jjjAB — Deafness very often foAows infliyuniation of the labyrinth. Otitis 
media, with inaatoiditis^ may occur from direct extension. In 04 cases of 
jnSiingitis which recovered, AIoos 'found that 55 per cent were deaf, lie sug- 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In 'children this not infrequently leadit to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam- 
berg and Nuremberg, in 1874, a majority of the pupils had become deaf from 
epidemic cercbro-spinal meningitis. 

* Nose. — Cory za^ is not infre<][uent early in the disease, and Striimpell says 
tliat in many of his cases nasal catarrh preceded the meningitis. He suggests 
tliat the latter may be causcxl by infection from the nose. Certainly the nasal 
secretion appciars fretpienlly tq contain the diplococci — in 18 cases examined by 
ScherrejT, and in 10 out of 15 of the Boston cases. 

Diagpiosis. — Much has been done of late to enable the practitioner to 
recognize definitely the existence; of meningitis and of the various forms. 

(a) The fever, headache, •delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of cerebro-spinal fever the s])ihal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-* 
spinal meningitis. Ixmg ago Stokes made the wise observation that there i3\ 
no single nervous symptom which may not and does not occur independently 1 
of any appreciable lesion of the brain, nerves, or spinal cord. 

{h) Among the spec*ial diagno.stic features may be mentioned: 

Kiiiwift ff ftrnn — When the thigh is Hexed at right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin- 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumbar Puncture. — The procedure is quite harmless, and in a majority 
of the cases can be done without general amesthesia, with the aid of fTtocal 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baoWjowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi- 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
tliird lumbar interspace in an upward and inward direction. At a variable* 
distance, according to the age and musculature, the needle enters the spinal 
canal— about two and a half centimetres in infants and from four to six centi- 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. ^leningitis 
^my be present with a clear fluid. The pressure under which the fiuid 
Hows may reach Si5f)b300 mm., the normal being about ISO mm. Cover- 
Rlass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
luay be present in large numbers. There is rarely any difficulty in de- 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and ijiberculosis suspected, a guinea-pig inay|bo 
inoculated. 

Prognosis. — Hirsoli states that the mortality has ranged in various ei)i- 
dejuics from 20 to 76 per cent. In cliildren the death-rate is much higher 
than in adults. * 

Treatment. — Tlie high rate of mortality which has existed in most epi- 
demics indicates •the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far as we know, tuW’eiilous and other fiipcondary forms o{ 
cerebro-spinal meningitis are invariably fatal, we may wonder rather that 
recovery follows in any case. 

In strong robust patients thedocal abstraction of blood by wet cups on 
the na]>e of the neck relieves the pain. General bloodletting is raraly indi- 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spmal ice-bag may l)e' continuously employed. The 
■Jatter is very beneficial. Hydrotherapy sliould be systematically used, in tlie 
form of the tub hatli, at. 1)8°, as recommended by Aufreclit. Xetter speaks 
highly of its good elTects, and we ha\e ali'O seen it do good. It may be given 
every third hour. If any counter-irritation is thought nwessarv, the skin of 
the back of tlie neck may be lightly touched with the<''Pat|uelin thermocautery. 
Blisters, which liave been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in cases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may be given freely, licst as mor- 
phia hypodermically. Mercury has no special influence on meningeal inflam- 
mation. Iodide of potassium is warmly recoin memled by ijpmc writers. Quin- 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may he em|)lo\od in the milder cases, but it is not so 
useful as morj)liia to gontrol tlie s})asms. Intraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flower recommends doses of 30 cc. of his serum to be injected directly into 
the spinal mqningcs after the withdrawal of .*>0 cc. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexiier and Johling, 295 recovered. 

The diet should lie nutritious, consisting of milk and strong brotlis wbilts 
the fever persists. Many cases are very difficult to feed, and Heubner recom- 
mends forced alimentation with the stomacb-tubc. The caribs seem to InaT 
stimulants well, and whisky* or brandy may bo given {reely when there are 
signs of a failing hbart. 

XV. LOBAB PNEUMONIA. 

(Oroupoufl or Fibrinous Pneumonia ; Pneumonitis ; Lung PevoTt) 

Deflnitioii. — An infectious disease characterized by inflammation of 
lungs, toxaemia of varying intensity, and a fever that usually terminates l)y 
crisis. Secondary infective processes are common. The Micrococcus lantro- 
latus of Fraenkel is present in a large proportion of the cases. 
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IHutory. — ^The disease was knokrn to ‘FTipynpriit/^fl and the old Greek physi- 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taiUB gave a remarkable description. ■ " liuddy in countenance, bat especially 
the cheeks ; the white of the eyef^ very bright and fatty ; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indee^l, exter- 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
J)y means of which •the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air, aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a weiy 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Vakialva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse- 
quent observers to add oj modify. 

Incidence. — One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Biinyan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,869 were registered as from pneumonia without 
further qualification. In 1902 there were 26,526 deaths from all forms of 
pneumonia, 21,623 in 1901, and 26.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)^ The United States Census lleport for 1900 gives 106.1 
deaths from pneumonia i)er 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An a])parent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New Y'ork in 1904, out of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 ])cr cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per C9nt since the 
year 1900 (Reynolds). 

Etiology.— Aoe.— To the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but theA for each subsequent 
decade it increases. For children Holt's statistics of 500 cases give: First 
year, 15 per cent; from the sec*ond to the sixth year, 62 per cent; from the 
seventh to the efeventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met* with in the new-born. The 
relation to age is well shown in the last TJ. S. Census Report for 1900. The 
death-rate in j)er8on8 from fifteen to forty-five years was 100.05 per 100,000 
of ])opulation; from forty-five to sixty-five years it was 263.12; and in per- 
sons sixty-five years of age and over it was 733.77. Pneumonia may well 
^ called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those ‘‘cold gradations of decay” 
®o distressing to himself and to his friends. 

S£X.^Male8 arc more frequently affected than females. 

KACfi.-r-In the United States pneumonia is more fatal in negroes than 
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among the whites. Among the fprmer, at t the Jolins Hopkins Hospkal^ |lie 
mortality was rarely under 30 per cent, against an average of about 26 per 
cent in the latter. 

SociAji Condition. — The disease is more^common in thD.jdUe8. Individ- 
who are much exposed to hardship and cold arc particularly liable to tl^ 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Pehsonal Condition. — Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing factor.* 
Eobust, healthy men are, however, often attacked. ^ 

Pbevious Attack. — Xo other acute disease recurs in the same individual 
with such frequency. Instances arc on rec ord, of individual^ who have had 
ten or more attacks. Tlie j)ercentage of recurrences has ))een placod#a8 high 
as 50. Xetter gives it as 31, and he has collected the statistics of ,ele\eu 
observers who place the ])ercontage at 20.8.* Among the highest figur# for 
recurrences arc those of Benjamin Push, 28, dnd Aiulral, 16. 

TRAXniA — CoxTUSioN-rNEi MOXiA. — Pneumonia mayll^ow directly upon 
injuiT, particularly of the chest, without lU'cessarily any lesion of the Jung. 
Litton gives 4.4 per cent, Stern 2.8 per cent. Tliere have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini- 
cal varieties: first, the ordinaiy lobar ])ncuinonm followiM a contusion of the 
chest wall ; secondly, atypical cases, with slight fever and i^very characteristic 
physical signs; thirdly, cases with tlu* physical signs and features of broncho- 
pneumonia. The last two varieli(*s have a favorable ])rognosis. According to 
Ballard, workers in certain phos]>hate factories, where they breathe a very 
dusty atmosphere, are particularly ])rone to jvneiimonia. » 

Cold has been fofyear^ regarded an im|)(>rtant etiological factor. The 
frequent occurrence of an initial chill has been one reason for this wide-hpivad 
belief. As to the clos** association of ])neumonia with exposure there can bo 
no (juestion. We see the disease occur cither ])rom})tly after a wetting or a 
chilling due to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low- 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. — Climate does not ap|)ear to have very mxteh indu- 
ence, as pnei\monia prevails equally in hot and cold countries. It is staled to 
be more prevalent in the Southern than in the Xorthern States, but an exam- 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season, Statfetics are alniojit 
unanimous in placing the hlgliest incidence of the disfjjUJc in tlic winter ami 
spring mnnths. In Montreal, January, the coldest month of the year, Imt 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Xev^ 
York give the highest percentage in Febniary and Marcli. 

Bacteriology of Acute Lobar Pneumonia. — (a) ^Ixcjioaoocua-i*ANOKOi a- 
TOS, Pneumococcus or Diplococcus pNEUMoxiyis of Fuaenkel and WEicit- 
SELBAUM. — In September, 1880, Sternberg inoculated rabbits with his own 
saliva and isolated a micrococcus. The publication was not made until 
1881:. Pasteur discovered the same organism in the saliva of a child di‘5'd 
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of If^drcphobia in December, 1880,1 and the j)riority of the discoverv belongs 
to him, as his publication is dated^ January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nionia^ and it was not leally unti^ April, 1884,. that Fraenkel determined that 
the organism found by Sternberg and Pasteur in the saliva, and known as the 
coccus of spubim septica3mia, was the most frequent germ in pneumonia. 

The organrem is a somewliat elliptical, lance-shaped coccus, usually occur- 
, ring iu pairs ; hence the term diplococcus. It is readily demonstrated in cover- 
glass ^preparations with the usual dyes and by the Gram method. About the 
• orgnnisin in the stnitum a^apsule can always be demonstrated. Its cultural 
aiuT^loIogical properties present many variations, for a consideration of which 
the studeiit is referred to the text-books on bacteriology. Scarcely any pecul- 
iarity is •constant. A large num])er of varieties have been cultivated. Its 
kinshin to Streptococcus pyoQenes is regarded ])y many as very close, but the 
alkulifit serum- water medium, containing inulin, recommended by His, serves 
to distinguish the pneuniococcu% from the streptococcus. 

DisixJJjjjdion iAbe Body. — In the bronchial secretions and in the affected 
tjic pneuniofflecius i.'^ readily demonstrated in smears, and in the latter 
in sec'tions. By using large (piantities of blood (3 to G cc.) diluted over 
twelve times with a Jiquid culture medium, preferably broth, Kinsey was able 
to isolate the pneutjicoccus from the blood during life in 19 of 25 cases. 

(h) Pneu3iuco(^:s Pxdku Other Conditions. — (1) In the Mouth . — 
The studies of the Xew York Pneumonia Commission have sho\\Ti that the 
pneumoc‘OCcus‘ is ])resent in the mouths of a large proportion of healthy indi- 
viduals, the various observers giving 80 to 90 ])er cent of positive results. 
The virulence is not always uniform, and Langcope and Fox were able to show 
■that the saliva of the same indi\idual increased in virulence during the winter 
months. Some ])ersons always harbor a virulent variety. Buerger at the Ht. 
'^inai Hospital studied the eommuiiieahilitv of the orgju^sm from one person 
to another, and it was found repeatedly that normal individuals — i. c., per- 
in whose mouths tin; pneumociKius was ]>roved hv repeated examinations 
to he absent — aequired the organisms by assoeiatit)n with cases of pneumonia, 
or witli ^ipalthy persons in whose saliva pneumococci were present. 

(2) Outside the Body. — The viability of the ])neumoeoecus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (Xew York (Commission Heport) that the germs exposed to sun- 
liprhl die in a very short time — an hour and a half being the limit. In moist 
Sjoitum k^t in a dark room the germs lived ten days, and in a badly ven- 
tilated room in which a person with pneumonia coughed, the germs susjicudod 
in tJie air retained tlieir vitality for several houVs. 

(3) The Pneumococcus in Other Diseases. — The organism is very widely 
^isirihuted, and <X'cura in many conditions other than croupous pneumonia. 
An aKuie.septicevmia without local lesion may occur, resemhling the tvqihoid 
*’^l'ticn?mia, already described. In a case reported hv Towuseiul, a girl, aged six, 

pain in tlie abdomen, vomiting, and a temperature of 104.2°. There 
no exudate in the throat. She died thirty hours after the onset of the 
^.'inptoniB. There was found a general infection with the ]ineumococcu8 in 
limgs, gpleen, and kidneys. As Rosenau has showm, a hacteriamiia may 
Pi’^'^ede the development of the local lesion in the lungs. In iermindl infec* 
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tions the pneuniococcu& plays an«importanl role. Flexner found it fdur tluios 
in a^te peritonitis, eleven times in acute pericarditis, five times in acute eudo- 
carmtis, and three times both in pleurisy and in acute meningitis. 

The genn has been associated with wide-8j)read epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and soiuo- 
times with gastro-intestinal disturbances. 

An extraordftiary number of local affections are due to the pneumococcus. 
It is a common cause of the primary and secondary *broiicho»piMum)nLa^. • 
Infection of the accessory nasal sinuses is most imiM)rtaYit. Darling found 
them involved in 92 jjer cent of all pneumococcus infections coming to autopsv * 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 25 cases (Darling). Pericarditis •endumr- 
difis, empyema, peritonitis, arthritis, confunciivitis, otitis may be primary 
infections with this ubiquitous germ. . ^ 

(c) Bacillus pneumonij!: of Fiukdlandeh. — T his is a larger organ I mu 
tlmn the pneumococcus, and appears in the fomi of plum]), short rods. It aUo 
shows a capsule, but presents marked biological and cultural differences fiom 
FraenkeFs pneumococcus. It occurred in 9 of Weichstdbaum’s 129 cases. It 
may cause broncho-] meum on ia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused liy 
this bacillus is usually more ^iscid and poorer in fibrin tlian that in diplo- 
coccus pneumonias. * 

{d) Other Organisms. — Various bacteria may be associated with the 
pneumococcus in lobar pneumonia, the most common of these being Sirrp- 
Iqcoccus pyogenes, the pyogenic staphylococci, and FwedliindepB pneuiiio 
bacillus; but while tliese latter may cause bronclio-jmeumonias, they lane 
not been satisfactorily demonstrated to be other* than secondary invmh'is 
in lobar j)neumoni a. •«^ike wise the pneumonias caused by Bacillus typl\o<\\s 
Baci llus diphtheruv, and the influenza bacillus are not to be identifieii witli 
true lobar pneumonia. 

the infectious nature of pneumonia was recognized long hefnni 
we knew anytliing of the ])neumococcu8. Among the features whi^ favorod 
this view were the following: first, the disease is similar to other^fcctions 
injts mode pf outbreak. It may occur in endemic fonn, localized in cerhiin 
houses, in barracks, jails, and schools. As many as ten occupants of one lioibo 
have been attacked. I have seen three members of a family conscciitiv«*ly 
attacked with a most malignant type of pneumonia. Among the more renuirk- 
able endemic outbreaks is that reported by W. B. Bodman, o! Frankfort, Ky. 

In a prison with a population of 735 there occurred intone year 118 case^^ 
pneumonia with 25 deaths. The disease may assume epidemic p‘r0p6i*tions. h' 
the Middlesborough epidemic, so carefully studied by Ballard, there were 
persons attacked, with a mortality of 21 per cent. During some years ])neu- 
monia is so prevalent that it ia practically pandemic. niroot'TOTitagion 
suggested by the fact that a patiefit ih the next bed to a pneumonia case miiv 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward, li* 

18 veiy exceptional, however, for ni^xses or doctorp tojbe attacked. 

Sec ondly , as in other acute Jnfections, the constitutional sy mpto ms 
nojproportion whatever "to^flie* severity of the local lesimi.'^ As is well 
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knolm, patient may have a very wnall apex pneumonia which iloes jiot seri- 
oiis^impair the breathing capacity^ but which may be accompanied witfe the 
nioet intense toxic features. 

Thirdly, the clinical course (jf the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a. definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection. — Some have already l)cen* referred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
tlie work of the New York Commission, is that a majority of us harbor tlie 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with tliis may be associated the well-known seasonal 
]n*cvalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks oc'cur in the same person. 
It is notorious that the negro race in the Tnited States, in Panama, and in 
South Africa shows an extreme gusceptibility ; on the other hand, ’the Chinese 
in the South African compounds show an extraordinary resistance to tlie 
disease (Porter). Probably for each one of us it is a liattle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lunge, in an acute pneumonia, or to make a Hanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy.-— The ])neuifiocoi*cus docs not produce in 
aitifidal cj^tures any strong, soluble toxin analogous to the diphtheria toxin 
or tly tetanus toxin, hut its poison is contained within the bacterial cells, 
fr9m w hich i t may be extracted in various ways, or it may he set free from 
tiie^ead or degenerated cocci. The possibility that the pneumococ‘cu« may 
secrete a soluble toxin in flie infected human or animal body may be admitted, 
hut of this there is no conclusive demonstration. Bj^thc use of li^ing or 
dead pneumococci or tlieir extracts, animals may be vaccinated against this 
organism, so that their blood-serum is ca]>al)le of protecting susceptible ani- 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong aptective serum has thus been obtained from rabbits, horses, asses, 
cows, ana other animals subjected to repeated inoculations with dead and liv- 
ing cultures of tlie pneumococcus. This specific serum is neitjier antitoxic 
nor bactericidal. Metclinikoff believes that it acts by stimulating the leiico- 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read- 
ily engulfed and digested by the phagocytes. *Neufeld and Itimpau have 
reached a similar conclusion as to the mode of action of this immune serum. 

Waasermann finds that the specific protective substances are formed in 
fhe l)one-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are jn’oduced in human beings infected with this 
Organism, and the crisis of pneumonia is ox^ained by the formation and accu- 
'^‘ulation of these substances in the body. 

Many trials have been made of the curative value of antipneuiuococcic 
in the treatment of pneumonia, the serum made by Pane having been 
extensLYely employed. Thus far it has not been shown that this serum 
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mfluences in any marked degreo the course of the disease in man. ■’ Pasfcler 
claims to have observed favorable results ^om the use of a polyvalent serum 
prepared according to a method devised by Itdnier, and he advoeates its 
emplovmeut espeeiallv in patients with symptoms of severe infection. 

Morbid Anatomy!— Since the time of Laennec, pathologists have recog. 
nized three stages in the inllamed lung: engorgement, red hepatization, and 
gray hepatizatiori. 

J 111 tho of cngov^cnicnt tlio lim^ tissue is iloop red. in color, firnuT 

to** thcl^idi,°aiicl more solid, and ou section tlie surface is batlie<l A\ith 
Idfiod and scrum. It still crepitates, thoii^di not so distinctly as licalthy luiior, 
and cxci>ed portions float. The air-celU can be dilatcnl by insutllation fnmi 
the liroiicliiis'. TliQ, capillary \es.sels are jireatly disteiub'd, the alveolar I'jn- 
tholiuni swollen, and the air-cells occupied by a varialile number Of blood- 
corpiK-le- and detached alveolar celN. In the stage of rod it fimtizaiion the 
lung tis-ue is. solid, firm, and airlc^x. If the entire lobe is involved it bioks 
voluiiiinous. and shows indentations of the ribs. Ou }?oetioii, the surlaei' i-* 
drv, reddidi-browu in color, and has lo-t the deeply conge.vtetl appearmut} 
of the fir.«?t stage. One of the mo^t remarkable features i!i..Uie friability: lu 
striking contrast to the liealtliy lung, which is torn with diiricuUy. Thi‘ sur- 
face has a granular api)carane(‘ due to tlu' fibrinous ])lugs filling the air-cel U, 
Tho distinctness of this appearance varies greatly with the size of tlie al\«‘oli. 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.10 in the adulr. 
and from O.'^O to 0.25 in old age. On scraping tin* surface with a kmfe a 
re<ldish viscid >eruni i^ remo\ed. eoulaining >mall granular masses. 'Hig 
emaller bronchi often contain tihrinou- ]>lug-. If the lung has been reiiioMil 
before the heart, it is not uncommon to find H)lid moulds of clot filliuL: the 
blood-ve'"'els. ]^ticrosco])ically, tin* air-cells are M*cn to he occupied by coagu- 
lated fibrin ill the me^hcff of which are rod hlood-corjiuscles, niononucb‘ar ami 
polvnuclear l^ucocytcrT* and alveolar epithelium. I’he alveolar walls an; inlil- 
tratcfl and leucoi*ytos are ■'ecu in tin* inhudolinlar tissiu?s. rover-gla^s jncua- 
ration> from the exudate, and thin ''cctions ^how, ji^a rule, tin* diplnuuci 
already referred |;o, many of which are contaiiu'd within c<*ll>. Stajdi>hH"‘'t‘i 
and ■?! reptoc^fycci may also lx* ^eeii in .'-onie can's. In the >tag(* of fjraij Jicp'ilrji' 
tion the tissue has changed from a reildi>h-browu {n a grayish-while ml'T. 
Thev surface .is moister, the exudate obtained on .scraping is more tiirhnl. the 
grannies in the acini are le^s di>tin(*t, and tin* lung tis.sui* is stilLinore iVialile. 
The air-cells are den>ely fill(*d with leucoevle-,, the fibrin network ami ili<‘ 
red bbxid-corjni.scles have lai'g(*ly di-appeared. \ more ndvaneed erimlilieu 
of gray hepatization is that^known as pnnilouf in/lllrnlinn, in whieli tin* hmg 
tissue is softer and bathed with a purnlenl fluid. Snudl abscess cavitie- imiy 
form, and by their fusion larger one>, though this i.s a rare event in onlmury 
pneumonia. 

Resolution. — The changes in the exudate which lead to its resolution 
due to an autolytic digestion by proteolytic enzymes wliieh arc present murh 
more abundantly in gray hepatization than in the preceding stage. Tb'' 
solved exudate is for the most part cxcreteil by tlie kidneys. By following dio 
nitrogen excess in the urine the progress of ro.solution njay be followe<l ' 
even an estimate formed of the amount of the eyudate thus climinaleil. 
a study, from my clinic H. W. Cook found in cases of delayed resolution lhat 



LOBAR PNEUMONIA. 171 

thp iitro^on excess in the urine (4hich persisted until the lung was clear) 
rt’jis very large, and ho suggests thatidelayed resolution may really be a matter 
of rontinued exudation. . 

Ucneral Details of the ^forhi(^ Anatomy. — In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 ca.^ch the right lung was affected, in 
3*2 tlie left, in 17 both organs. In 27_casei? the entire lung, with the excop- 
tidii. perhaps, of a narrow margin at the apex and anterior border, was con- 
'golidateil. In 31 casts, the lower lobe alone was involved; in 13 cases, the 
uppi‘r lobe alone. When double, the lower lobes were usually affected together, 
blit hi three instances the low(‘r lobe of one and the iij)pcr lobe of the other 
wcMV attacked. In 3 cases, also, both upper lobes were affected. Occasion- 
allv the disease iilvolves the gn'ater ])art of both lung^; thus, in one instance 
left otgan with the exccf)tion of the anterior border was uniformly hepa- 
tized. while the right was in the stage of gray he])atizalion. except a still 
sni:iller portion in the (■orres])on^ljng ri'gion. In a third of the casi*s, red and 
,^r;i\ b(‘patization existed together. In 22 instances there was gray hepatiza- 
tion. As a rule the unaffected ])ortion of the lung is congested or ledeinatoiis. 

I Wlion the greater ])ortion of a lobe is attack(‘d. tbe uninvolved part may be in 
a "tale of almost gelatinou" redema. 'IMie unaffi‘cted lung is usually congested, 
]):iriicidarly at tin* ]) 0 ''t(‘rinr ]*art. This, it nui-t be remembered, may be 
largelv due to poNt-nmrlem sub>id(*nce. Tbe uniiitlamed portions are not 
^fl\\av^ congested and (edematou^. 'I’be u])per lobe may be dry and bloodless 
hen the lower lobe is uniformly consolidated. Tbe aserage weight of a 
normal lung is about biHt grammes, while that of an inflamed organ may be 
.ouu. *2,00(), or even *2,5i)0 grammes. 

Tbe bronchi cinitifin, as a rub*, at the time of death a frothy serous fluid. 
iir(*ly the tcnaciou.s mucus so characteristic of pneumonic sputum. The 
iiuous membrane i.^ u^'Ually riHldeni'd, rarely swollen. In the affected areas 
he "inaller bronchi often contain fibrinous tdug". which^iay extend into the 
ugcr tulies, forming ^*rfect casts, 'fhe bioiiehial glands are swollen and 
e\cn be soft and^ndpy. Tbe pleural surfaee of the inflamed lung is 
iivjinably involvcnl when tbe proce>s become^ superticial. Commonly, there 
"Illy a thin sheeting exudate, producing slight turbidity ol the mem- 
MMiir [n onlv two of tbe bundred instances the ])leura was not involved. 
In "(lino cases the fibrinous exudate may form a creamy layer an inch in thick- 
.\ serous exudation of variable amount i" not uncommon, 
lesions in Other Organs.— The heart, particularly its right chamber, is dis- 
bonded with firm, ^tenacious coagula, which can be withdrawn from the vessels 
d( iidritic moulds. In no other acute disease dp wo meet with coagula of 
"ndi solidity. The sj)k'en is often enlargiMl, though in only 35 of the li)0 
lias the weight above grammes. The kidneys show ])arenchymatous 
^"’■'loig, turbidity of the cortex, and, in a very considerable proportion of the 
per cent— chronic interstitial changes. 
i^^ncarditis is not infre(|uent, and occurs more particularly with pneu- 
of the left side and with double pneumonia. In 5 of the 100 autop- 
u was present, and in I of them the la}ipet of lung overlying the peri- 
^^t’diiim with its pleura w^as involved. En dot a nUiis is more freipient and 
^ftiircd in 16 of the 100 cases. In 5 of these the endocarditis was of the 
character; in 11 the lesions were ulcerative. Of 209 cases of malig- 



172 SPECIFIC INFECTIOUS DISEASES. 

nant endocarditis which I colletted fromithe literature, 54 occurred^ in pneu- 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ca^^es 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It is 
more common on the left than on the right side of the heart. Of 61 o[ a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci w’ere found in 21. In 7 of the cases there 
was a general pneumococcic infection. Myocarditis and! fatty degeneration x)f» 
the heart may be present in protracted cases. 

MeningiiiSj which is not infrequent, may be associated with maligiinut’ 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of iiioiiiii- 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningitis is 
usually of the convex. ‘ 

Croupous or diphtheritic inflammation may occur in other parts. A croup- 
ous colitis, as pointed out by Bristowe, is tiot very uncommon. It occurivd 
in 5 of my 100 post morteins. It is usually a thin, flaky exudation, ino-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., sitmated Id tlie 
left of thiB cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms. — Course of the Disease in Typical Cases. — We know Init 
little of the incubation period in lobar pneumonia. It is probably vcr\ 

There are sometimes slight catarrhal symptoms for a day or tw'o. As a nilr, 
the disease, sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so coi^tiiiit 
ifi so severe. The patient may be taken abruptly in the midst of his work, nr 
.^lEay awaken out of a sound sleep in a rigor. Tlie temperature taken during 
the chill shows that^the fever has already begun. If seen shortly after tli'i 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the “ido, 
often of an agonizing character; a short, dry, painful cough begins, aud tlie 
respirations are increased in frequency. When .seen on the second or tliird 
day, the picture in typical pneumonia is more di.stinctive than that prc^cnU'd 
by any other acute disease. The patient lies flat in bod, often on the alfocud 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the alae nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose tin* ‘ves 
are bright, the expression is anxious, and there is a frequent short cDugk 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tcnaciou.s. The temperature may be 101 nr 
105®. The pulse is full and bounding and the pulse-respiration ratio niuch 
disturbed. Examination of the lungs shows the physical signs of conj^olidn- 
tion — ^blowing breathing and fine rales. After persisting for from seven tc 
ten days tKe crisis occurs, and with a fall in the temperature the patient 
from the condition of extreme distress and anxiety to one of compariitiv< 
comfort. 

Special Feature!. — TJie fe^er rises rapidly, and the height may be lol' ® 
106® within twelve hours. Having reached the fastigium, it is reinarkah. 
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con^ant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation, ^n children and in cases without chill the 
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Chart X. — Fevir, Pulse, and Respiration in Lobar Pneumonia. 

^ is more gradual. In old persons and in drunkards the temperature range 
^ lower than in children and in healthy individuals ; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis.— A fter the fe^r has p^^sjisted for from five to nine or ton 
days there is an abrupt drop, known aS,th(' crisis, which is one of the.mn,t 
characteristic features of the disease. The day of the crisis is variable. It 
is very tmconimon before the third day. aj^d rare after the twelfth. I Inive 
seen it as'earlv as the third day. From the time of Hipixicrates it has 1.,,.!,'^ 
thought to be’ more frequent on the uneven days, pavtieularly the hfth and: 
seventh. A pt^mUad wc of a degree or two may oeeur. In one cum' the 
temperature rose fr6m “105° to nearly 101°. and then wi a few hours M\ (o 
nonnal. Xot even after the ohill in malarial fever do we see such a prompt 
and rapid drop in the toiupcrature. The usual lime is frot^fiye to twcla> 
hours, but often in an hour iherc may oeeur a fall of six of eight (leLMtvs 
(S. \Yest). The temperature may be subnormal after the crisis, §s low as 
96° or 97° Usually there is an abundant hweat, and the patient •sink" into 
a comfortable sleep. ‘ The day after the crisis there may be a slight n al 

ri^e A mn^do-crms is not very uncommon, in which on the fifth or m\i1i 
day the temperature drops from 101° or H)S° to 103°. and then ri..es agam. 
When the fall takes place gradually within twenty-f^ur hours it is called a 
ptQtracted crisis. If the fever persists beyond the twelfth day, the foil 
likely to be by lysi<. In children this moile of termination is ennimon, inul 
occurred in one-third of a series of IS;} eaxs ivporliMl hy .Morrill. Oci axmi- 
ally in debilitated individuals the temperature drops rapidly just liofore (li'jitli; 
more frequentlv there is an antiMiiortem elm at ion. in cases of delayed n-o- 
Intion the fever may iier-ist for six or eight wevks. The crisis is the nio^r 
remarkable single phenomenon of ^mmimonia. W ith the fall in the tevi'r iho 
respirations become reduced almo^t to normal, the pulse slow's, and the poiirnt 
passes from perhaps a stale of cMnune hazard and di;j)tris> to one of 
flnd comfort, and yet, so far as the pliV'^ical examination indicates. tln*ie is 
with the crisis no special change in tin* local condition in the lung. 

Paix.— -T here i^oarly a sharp, agonizing pain, generally rcferrcil t<> ilu' 
region of the nipple or lovver axilla of the alTected side, and much aggnn.ited 
on deep inspiration and on coughing. It is a^Micialed, as Aretseus rein.iiK 
with involvement of the pleura. U is absent in central pneumonia, and ininli 
less freqmipt in apex pneumonia. The pain may he severe enough to iviiiiiiv 
a hypodermic injection of morphia. As has been recognized for m-i'p 
years, the pain may he altogether abdominal, either central or in tlic 
iliac fossa, suggesting appendicitis, (’rozer (Jritlith, calling attention t" 
frequency of the simulation in children, rqiorts 8 cases, and lias coltitiHi 
34 cases from the literature, many in adults. The operation for append uiti^ 
has been performed. 

T )Yapx a:A is an almost constant feature. Even ca^^y in the disease tli<‘ re? 
pirations may be 30 in the minute, and on the second or third day h( t\i'‘i'i 
40 and 50. The movements are shalloYr, evidently restrained, and il 
patient is asked to draw a deep breath he crie.s out with the pain. Kxp'i>di“ 
is frequently interrupted hy an audible grunt. At first with the iiun .i"^ 
respiration there may he no sensation of distress. Tjater this may he pn'-ci 
in a marked degree. In children the respirations may he 80 or e\(*n hj 
Many factiu:s coxahine to produce the shorjtness of breath— fthe pain ^ 
^de,:the„tpx5Binia, the fever, and the loss of function in a considerable ar* 
of ^ lung tissue. Sometimes there appear to be .nervous factors at 
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Th^ it, does not depend upon th| consoli^tion is shown by the fact tliat 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira- 
tions and the pulse may be 1 to]2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

usually comes on with the pain in the side, and at first is 

hard, and without any expectoration. Later it becomes ^ery characteris- 
tic — frequent, short,, restrained, and associated with great pain in the side. 
In old persons, in drunkards, in the terminal jmeumonias, and sometimes in 
young childr^, there may Ijo no cough. After the crisis the cough usually 
becomes mueSFeasier and the (‘Xjiectoration more (‘asily expelled. The cough 
ii4 sometimes persistent, continuous, and by far the most aggravated and dis- 
tressing ^ymptoni of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a iileural exudate. 

Sputum. — A brisk hmmoptvsis may l)e the initial symptom. At first the 
sputum may be mucoid^ but usutflly after twenty-four hoiir> it liecomes ])lood- 
tingcnl, viscid, and v(^ tenacious. At tir>t (piite red from the unchanged 
blood, it gradually b^orues rusty or of an orange yellow. The tenacious 
viscidity of the spiuum is nmiarkable : it often ha^ to be wiped from the lips 
of the patient. AMien jaundice i-^ present it may be green or yellow. In low 
t)pcs of the disease the s])utum may be lluid and of a dark brown color, 
resembling prune juice. The amount is very varialile. ranging from lun to 
3(10 cc. in the twenty-four hours. In ino ca'‘e< in my clinic studied by Eiiut- 
sou, in 1() there was little or no ^])utum; in it was Ivjucally ru^ty: in :»3 
blood-streaked; in 3 case's the sputum was very bloody. Tn chiidriai and \ery 
old people there inay^be no sputum whatever. After the crisis the (piantity 
variable, abundant in some caM‘>, ab>ent in others. 

^licroscopically, the sputum consi>is of ' leucocytes, mucus corpuscle', red 
lood-corpuscles in all stages of degeneration, and brquchial and- alveolar 
pitheliuin. Iliematoidin crystals are occasionally met with. Of micro-orgaii- 
ins the pneumococcus is usually present, and sometimes Friedlander's baeillua 
tid the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous casts of the bronchioles; the latter may he 
-rv j)hiinly visible to the naked eye. and .sometimes may form good-^ized 
pndritic casts. Chemicallv, the expectoration is particularlv rich in calcium 
blonde. ‘ 1 ^ 

Physical Signs. — Inspection. — Tlie ]X)sition of the patient is not con- 
tent. He usually rests more comfortably on the alToeted side, or lie is propped 
P ^vith the spine •cnrveil toward it. Orthopiuea is rare. 

Ill a small lesion no differences may In' noli\l betwetui the sides; a 
movement is mu A less on the affected side, which may look larger, 
'ith involvement of a lower lolto, the a|>ex on the same side may show gri'ater 
^O'cjiK'nt. The compensatory increased movtunont on the sound side is ’some- 
iiJics very noticeable even bc^ire the patient's client is bared. The iiitorct'j'tal 
pac<s are not usually obliterated. When the cardiac lappet of the left upiier 
involved there may lie a marked increase in the area of visible cardiac 
S^iion. ' Pulsation of the affected lung may cau.se a marked movement of 
I ® (Graves). Other points to be noticed in the inspection are the 

^ii‘‘ncy of the respiration, the action of the accessory muscles, such as the 
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sterno-cleido-mastoids and scaleivi, and th(^ dilatation of the nostrils with each 
inspiration. t 

Mensuration may show a definite increase in the volume ot the si^l^, ^ 
affeettnl, rarely more, however, than 1 or l4 cm. ' <1 

Palpation. — Th? lack of expansion on 3ie affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction max^ felt. 
On asking the phtient to count, the voice fremitus is greatly increa^ in com- 
parison with the corresponding point on the healthy sida It is to be remciu- , 
bored that if the bronchi are filled with thick secretiqn, or if, in what h 
known as massive pneumonia, they arc filled with fibrinous exudate, the tac- 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

pERCUSSiON.-^In the stage of engorgement the note is higlier pitched ami 
may have a somewhat tyinpanitic (piality^’ the so-called Skoda’s resonance. 
This can often be obtained over the lung ti^^sue just above a consolidated area. 
L. A. Conner calls attention to a point whicli*all observers must have notietd. 
that, when the patient is lying on his side, the percussion at the dependent 
base is deeper and more resonant than that, of the upper side/’ which by con- 
trast may seem abnormal, and there may even l>e a faint tubula^yslement added 
to the vesicular breathing on the com])re>M‘d side. . When the lung is hepu- 
tized. the percussion note is dull, the (pialily varying a good dcai.from a note 
which has in it a certain tympanffic quality to one of absolute flatness. There 
is nnt-thd-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the ]iercu^sion note usually re- 
turn.--. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. ^\jTitricl/s change UJi the percussion note 
when the mouth is ojien may lie vitv well markc(J|jn pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thii^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may be suggeajpd. In doep-seated pneu- 
monias there may be for several days no ebange in the percussion note. 

AuscuLTATiov.-^Cfaict. suppressed breathing in the affected part is often 
a marked filature in the early stage, and is always suggestive. Only in a few 
cases is the ])reathing harsh or puerile. Very early there is heard at the end 
of inspiration the fine crepitant rale, a scries of minute cracklings heard elo^ 
toth^ear, and perhaps not audible until a full ))reath is drawn. This is piob- 
ablylT fine pleural crepitus, as J. B. I^aniiug maintained; it is usually be- 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate. /Jn Bic. stage of red hepatization and when dulness is well 
defined, the_rebpiration is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a pioint noted by James 
Jackson, Jr.), and is soTt“fffid 'of low pitch. Omdually it becomes more in- 
tense, and finally presenfs ^ah intensify nnkno^ in any other pul men arj 
atfection — of high pitch, perfectly dry, and of equal length with inspirnlim 
and expiration.'" Tt^^Ts simply the propagation of the laryngeal and tracima 
Isounds through the bronchi and the consolidated lung tissue. The pennee 
bility of the bronchi is essential to its production. C^Tubular breathing ia 
injthe excessively rare cases of massive pneumonia in which the larger bron^l 
are completely filled with exudation, fffhen resolution begins mucous rak 
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gf all siaes can be heard. At first i they are ^ small and have been called the 
The voice-sounds ^nd the expiratory grunt are transmitted 
through ^ consolidated lung with great intensity, ^his bronchophony may 
jiavB a curious nasal, quality, to Jvhich the term Lcgophony has been given. 
There are cases in which the consolidation is deeply seated — so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
, certain, » , 

Oiroulatory Symptoms. — ^During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. Tn ca.ses of moderate severity 
it ranges from 100 to 11(3. It is not often dicrotic. Tn strong, healthy indi- 
viduals and in child^^en there may be no sign of failing pulse throughout 
the attack. With eftensive coiiiaolidatiou the left ventricle may receive a 
very much diminished amount of blood and tlie pulse in consequence may 
1 h' small. In the old and f(*eble it may be small and rapid from the outset. 
The pulse may be full, soft, f^ty deceptive, and of no value whatever in 
prognosis. 

Blood Pressuim*:. — During the first f(‘w days tliere is no change. The 
extent of invqlvcnieiit seems to have ho efiect ui>on the peripheral blood pres- 
Bure. In the toxic ca<es tlie proMire may bt‘gin to fall early ; a drop of 15-20 
mill. Hg. is perfectly safe, but a progre^>ive fall indicat(*s the need of stimula- 
tion. A sudden drop i.s rarely seen e\c(‘|>t ju>t before death. A slow, gradual 
fall of more than 20 mm. Jig. means cardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no etfect on the blood pressure. 
The hcarUsounds are usually loud and clear. During the intensity of the fever, 
particularly in childfeii, bruits are not uncommon both in the mitral and in 
the pulmonic areas. Thc^cond sound over the pulmonary artery is accen- 
tuated. Attention to this sign give< a valuable imlieation as to the condition 
of Ihe lessor circulation. With dislention of the right chambers and failure 
of the right ventricle to |^npty itself completely the ])ulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulno'js to the right of the sleruum. With gradual heart 
.weakness and signs of dilatation the long jiausc is greatly shortened, the 
sounds approach each other in tone and have a fietal character (eiubryo- 
cai'dia). 

There may be a .sudden early collapse of the heart Avith very feeble, rapid 
pulse and increasing cyiuiosis. 1 have known this to occur on the third day. 
K\eii when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
pre\iously healthy men. The heart weakness may l>e due to paralysis of the 
vaso-motor centre andf consequent lowering of the general arterial pressure. 
The soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
lotion on the vaso-inotor centres. Endocarditis and pericarditis will be con- 
sideVed under complications. 

Blood. — Anajiuia is rarely soon. Bollinger lias called attention to an 
due to the large amount of exudate. A decrease in the red cells may 
^cur at the time of the crisis. There is in most cases a loucocytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 
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toais may be absent, and in any case the continuous alwcncc may be rogiii'l' ‘U 
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density of the fibrin network. This corresponds to Th 

niiTin rlfiTT-r*"! thougffi..- 

bl22dailat» are greatly i j i OTffl^ . 
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Bigeitive Organs. — The tonguejis white* and furred, and in severe toxic 
cases rapidly becomes dry. Vomiting is not uncommon at the onset in chil- 
dren. The appetite is lost. Cepstipation is more common tlian diarrhcca. 
A distressing and sometinies dai^crous ^mptqm is meteorism. Fibrinous, 
pueumococcic exudates may'bccur in the conjunctiva?, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin. — Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to ho of favorable 
prognosis' and figurei bl^ye been nuoted in proof of this assertion. It may 
also occur on the igenitals,^n(^, anus. Its significance and relation to 
the disease are unknowni;^J^t thiiroiight of the disease sweats are not common, 
but at the crisis they ma 3 ^^bc prpflfe.. Reilness of one cheek is a phenomenon 
long recogniz Q^in pneumonia, and is usually on the same 

side os the diijBk A difit^di^WgU is occasionally seen, and in rare cases 
purpura. JaTwBfee is rcf^^SEaniong the complications. 

ITrine. — Eany in ilie TOseaSIfjtf prc'^ents the usual febrile characters of 
high color, high spc'cific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist- 
ence of albumin, tube-casts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are U'^ually increased at first, but may be 
much diminished before the crisis, to increase greatly with it> onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of piieumow| than of any other febrile disease, and this 
being the case, a diminution ot the chlorides in the urine may be of value in 
the diagnosis from pleurisy with eirusion or empyema. It is to be remem- 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms. — Headache is common. In children convulsions occur 
ficcpiontly at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into — 
First, the so-called cerebral pneumonias of children, in which the disease 
in with a convulsion, and there are high fever, headache, delirium, great 
Wability, muscidar tremor, and j>erhaps retraction of the head and neck. 

diagnosis of meningitis is usually made, and the local affection inav be 
Overlooked. 

‘S(*condly, the cases with maniacal symptoms. These mav occur at the 
m outset, and I once perfornuxl an autopsy on a case in which there was 
pe suspicion whatever that the disease was other than acute mania. The 
Ponsc physician should give instnietions to the nurses io watch such cases 
carefully. On March 22. 1894, a patient Avho had betui doing very well, 
the exception of slight delirium, while the orderly was out of the room 
rj.a few moments, got up, raised the window, and jumped out, sustaining 
P ^Viicture of the leg and of the upper lumbar vertebrop, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
case of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of urgginia. 
Without a chill and without cough or painMn the side, a patient may ha\o 
fever, a little shortness of breath, and then gradually grow dull mentally, aud 
within three days be in a condition of profound toxaimia with low, muttering 
delirium. 

It is stated that ,^apex pneumonia is more often accompanied \dth scnimv * 
delirium. Occasionally the cerebral symptoms ocmir immediately after tlio 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which n 
favorable. 

Complications. — Compared with typhoid fever, pneumonia has* but few 
complications and still fewer se^piela*. 'Fhe most important arc the fol- 
lowing: 

Pleurisy is an inevitable event when the inflammation reaches the surfneo 
of the lung, and thus can scarcely he ternuHl a com])licatioii. But there are 
cases in which the pleuritic features take the flrst place — cases to which tla* 
term pleuro-pneuinonia is applicable. The oxudatir)n may be sc^o-fibrin^Il^ 
Avith copious effusion, differing from that of an ordinary acute pleuris\ m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some- 
times a puzzling complication to diagnose, and an as])irator needle miiy he 
required to settle the question. Entpyruni i< one of the most common com- 
plications, and has of late increa^Ml in friMpiency. During the eight yenrs, 
1883-^00, there were at Guv’s l^o^pllal 7 cases of empyema among 445 ca^i^ 
of pneumonia, while in the eiglit M*ars. tliere wore 38 cases among 

896 cases of pneumonia (Hale White). Influenza may be responsible for the 
increase. The pneumococcus i*' usually jire-eiit ; in a few the streptococcib. 
in w'hich case the prognosis is not >0 good. Reeurr^ce of tlie fever aftim the 
crisis or persistence of it after the tentli day, with .sweats, leiicocytosi^, jmd 
perhaps an^ aggravation of the cough, arc -u^picious sym]>tom<. The diilim-s 
persists at the base, or may extend. The breathing is fiMdilc ami there arc no 
rales. Such a condition may be cloM;ly .simulated, of course, by tlie thickened 
pleura. Exploratory aspiration may settle the (piesiiou at once. There are 
obscure cases in w'hich the pii? lias hcHiii found only after o])eration, as the 
collection may Ix) very small. 

PencardUis was present in 31 of 665 patients in my wards at the 
Hopkins ITospital ((flinhwd). It is often a tiTininal affair and ovcrlnt>'.<'<h 
The mortality is very high; V.) of the 31 cases diedf Pleurisy is an almo4 
constant accompaniment, being ])rcscnt in iiS of the autopsies in our smie?. 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis . — The valves on the left side are more commonly attmkeib 
and particularly if the seat of arterio-sch'rosis. It is particularly lial-h* 
attack persons with old valvular disease. 1’hore may he no syin])toms indica- 
tive of this complication even in vorv severe cases. It may, l^owc^cr. 
l>e suspected in cases (1) in which the fever is protracted and irrcgnlar: 
(2) when signs of septic mischief arise, such ns chills and sweats; (5) "her 
cihibolic phenomena appear. The frequent complication of incningiti!^ 
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the endocarditis of pneumonia, which has already been mentioned, gives 
prominence to the cerebral symptonis in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occur rence under observation of a loud, rough mur- 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. — Ante-mortem clotting in the heart, upon Avhich the old 
^Titers laid great stress, is very rare. Thrombosis in the ppripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con- 
valescence. It is alino^t-Alwayi^' in the femoral veins. A rare complication is 
embolism of one of the larger arteries. T saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Mcniiujilis is pcrha})S pnenmonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com- 
]»lication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring latiT in the disease, it is more easily diag- 
nosed. In some cases it is associated with infective endocarditis. The pneu- 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioiK'd. The croupous culULs may induce severe (liarrham. 

Abdominal Pain . — It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is aroused ; indeed, a cat.arrhal form of Ifiiii disease may occur 
coincidently with the ]meumonia. In other in>tances so localized may the pain 
be in the region of tlie pancreas, a>^ociated with meteorism and high fever, 
that the diagnosis of acute luemorrhagic pancreatitis is made. Such a case 
occurred in l?\d)ruarv, llMto, in the wards of my colleague Dr. llalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom- 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com- 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritonamm. and a direct extension through the diaphragm. It 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the co-ital border, which we thought indi- 
cated a peritonitis, 'V was communicated from the diaphragmatic pleura. 
Meteoriam is not infrecpient, and is sometimes serious. In some cases it may 
be due to a d(*feot in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to n toxic paresis of the w^alls, occasion- 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
patients. It sets in early, is rarely very intense, and has not the characters 
of obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. (Possibly it may be, in great pari, 
hsematogcnous. 

Ponititis occasionally occurs, commonly in association with endocarditis. 
In children, middle-ear disease is not an infrequent complication. 
jlisffasv docs not often follow pneumonia. 

The relation^ of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with cndoqarditis and plcuri.sy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become rod and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse. — There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two week>. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed' resolution. Wagner, who has 
studied the subject carefully, sa^'s that in his largo experience of 1,100 ca‘«o< 
he met with only 3 douhtful cases. When it does occur, the attack' is usually 
abortive and mild. -In the case of Z. 11. (Medical Xo. J. 11. H., 42*23), with 
pneumonia of the right lower lohe, crisis oceurrcMl on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and ho had recurring chills with 
reappearance of the pneumonia. In a second ca>e (^ledical Xo. J. 11. II., 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
• on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disca.-o. 
Kush gives an instance in which there wore 28 attacks. Other authorities nar- 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequelaj arc rare. After 
the crisis, sudden deaFh has occurred when the patient has got up loo soon. 
With the onset of fever and persistence of the Icucocytosis the affected >nlo 
should be very carefully examined for pleurisy. With a persistence of the 
fulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties. — Local variations are responsible for some of the most 
marked deviations from the usual type. 

Apex pneumonia is said to be juore often associated with adynamic fea- 
tures and with marked cerebral symptoms. The expectoration and cough nuiy 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

D ouble pneumonia has no peculiarities other than the greater danger con- 
nected, with it. 

Mofdve pneumonia is a rare form, in which not alone the air-cclls but 
the branchi of an entire lobe or even of a lung are filled with the fibrinous exu- 
date. The auscultatory signs arc ahsent; there is noitlier fremitus nor tuhn- 
lat-bieathing, and on percussion the lung is absolutely flat. It closely resem- 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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CepiAi.^t^umonia . — The inflaijpmation Iriay be deep-seated at the root 
of the lung or centrally placed in a lobe, and for several days the diagnosis 
niay be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog- 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
in whom at the end of the fourtli day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rMes at the 
*left apex behind. The thinness of the patient greatly facilitated the cxamina- 
tiou. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. — It is sometimes seen in the new-born. In in- 
fants it very often sets in with a convulsion. The apex of the lung seems 
more freq\iently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of exciteujent, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely sceil in children. 

Pneumonia in the Aged. — The disease may be latent and set in with- 
out a chill; the cough and expectoration arc slight, the physical signs ill- 
defined and changeable, and the constitutional symptoms out of all propor- 
tion to the extent of the local lesion. 

PxEU^itoNiA IX Aecoudlic Sub.jects. — The onset is insidious, the symp- 
toms masked, the fever slight, and tlui clinical picture usually that of delirium 
tiemens. The thermometer alone may indicate the presence of an acute dis- 
oa^e. Often the local condition is overlooked, a> the patient makes no com- 
plaint of pain, and there may be very little j?horlne^s of breath, no cough, and 
no sputum. • 

Terminal Pneumonia. — The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur- 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculo>is, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried olf by a pneu- 
monia which may give few or no signs of its pre5?ence. There may be a slight 
eknation of temperature, with increase in the respirations, but4he patient 
i'^ near the end and perhaps not in a condition in which a thorough physical 
oxaiiiination can be made. The autopsy may show pneumonia of the greater 
parr of one lower lobe or of the apex, wdiicli had entirely escaped notice. 
In <liabetic patients the disease often runs a rapid and severe course, and may 
^nd in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu- 
ninnia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
^^ganisma, so often present, may he responsible for the differences in the 
^hiijcal course. ' 

Secondary Pileumonias. — These are met with chiefl}' in the specific 
fc^e^s, particularly diphtheria, typhoid 'fever, typhus, inlluenza, and the 
plague. Anatomically, they rarely present the tyi)ical form of red or gray 
i^opatization. The surface is smoother, not so dry, and it is often a pseudo- 
inhjir condition, a consolidation caused by closely set areas of lobular involve- 
ment. Histologically, they are characterized in many instances by a more 
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c^ular, less fibrinous exudate, Which also infiltrate the alveolar walls. 

a large number of different organisms have been fouiivl, 
the specific microbe of the primary disease^ usually in association with tlie'> 
stsfi^ptococcus pyogenes or the staphylococcus ; in some instances the colon 1 
bacillus has b^n present. 

The symptoips of the secondary pneumonias often lack the striking defi- 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in- * 
crease in the number of respirations. The lower lobe of one lung is most com- 
monly involved, and the pliysical signs are obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already been referred to. It is, as a rule, moro 
fat^l, and often displays minor complications which differ in different out- 
breaks. In some the cerebral manifestations are very marked; in others, tlio 
cardiac; in others again, the gastro-intestinal* 

Larval Pxecmonia. — yiild, al)orrive types are seen, particularly in iu^ili- 
tutions when pneumonia is prevailing exten'^ively. A patient nnT>' have ilie 
initial symptoms of the disease, a slight chill, moderate fever, a few indc ll- 
nite local signs, and herpes. The whole proce>s may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

AsitJENic, Toxic, or Typhoid Pneumonia. — The toxaemic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease ab>ent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early wxakne'S. 
Very frequently there is jaundice. G astro-intestinal symptoms may be pres- 
ent, particularly diarrhoea and ineteoriMii. In such a cas^, seen about the end 
of the first week, it may be difficult to say wliethcr the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local- 
ization in the lung. ‘'Here the Widal reaction and cultures from the blood nre 
important aids. In these cases there is really a pneumococcus septicaMiim, 
and the organisms may sometimes be isolated from the blood. Possibly, too, 
there is a mixed infection, and tlie stropl(K*occus pyogenes may be in hirire 
part responsible for the toxic features of the disease. 

Association op Pneumonia with Otjier Diseases. — ( a) 

—A malarial pneumonia is describc*d by many obseners and thought he 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experic^mo 
in malaria, amounting now to between two and throe thousand cases, mid 
a considerable number of pjicumonia patients every year, w*e have only Imd 
a few cases in which the latter disease has set in during*malarial fever, or tn 'i 
v^fl.^'Tfirelther caSe the malaria yields promptly to the action of cinimm*- 
A specifll form of pneumonia due to the malarial parasite is unknown, ^ct 
there are cases reported by Craig and others in w'hich in an acute niiilariid 
infection the features suggest pneumonia at the onset, but the parasites m^^ 
found in the blood, and under the use of quinine the fever drops rapidl}' mid 
the pneumonia symptoms clear up. Such a ca^ as the following we see oecn- 
aionally : A patient was admitted, March 16, 1894, with tertian malarial f(‘ver. 
The lungs were clear. A pneumonia ficgan thirty-six hours after admission, 
ijninine wis given that evening, and the malarial organisms rapidly di^ip' 
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peared'from the blood. There successive involvement of the right lower, 
the middle, and the left lower Idbe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu- 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneurr^gnia and Acute Arthritis . — We have already spoken under 
complications of thfs association, which is more fniquently seen in children. 

(c) Pneumonia and Tuberculosis . — Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical !?.igns of fibrinous pneumonia (see page 175 ). 

For'the consideration of tlic association of pneumonia with typhoid fever 
and influenza, tlie reader is referred to tlie sections on those diseases. 

PosT-OPRiUTioy Pneumonia. — Before the days of anaesthesia, lobar 
pneumonia was a well -recognized cause of deatli after surgical injuries and 
operations. Norman Cheevers, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frecpient causes of death after 
surgical procedures, and Ericlisen states that of 11 deaths after surgical in- 
juries 23 cases showed signs of pneumonia. Tlie lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia. — The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anaesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw cases. The German exjierience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has bwn largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 eases, with 30 cases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this* to retention or aspiration pneu- 
nionia. Among the various views brought forward to account for it are the 
rapid evaporation of tlie other, causing cliilling of the pulmonary tissue?, chill- 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
are almost always present) to do their work. The pneumonia is more fre- 
quently lobular than lobar. Ncuwerck, and subsequently Whitney, have sug- 
gested thorough disinfection of the mouth and throat before operation. 

Delayed Resol ution in Pneumonia. — ^The lung is restored to its nor- 
mal state by tlie liquelactlon ahd~libiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
^deed, without any) expectoration ; on the otiier hand, during resolution it is 
uot uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 
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which have been loosened from the air-ceUs and expelled by cou'ghihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-soundS become 
clear, and, so far as physical signs are any ^uide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick- 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxiety to the physi- 
cian. While it is perhaps morej freqiient in debilitated persons, yet it is mot 
with in robust, previously healthy individuals, and in cases which have had 
a very typical onset and course. The condition is stated to bejnost frequour 
in apex pneumonia o, Venesection has boon assigned as a cause. The solid 
exii^ate^may persist for weeks and yet the integrity of the lung may ulti- 
mately be restored. Grissolo describes the lung from a patient wdio died ou 
the sixtieth day, in which the affected part sho>ycd a condition not unlike thar 
of the acute stage. 

Clinically, there ai^ several groups of cases: Fjjcst, those in which the 
cri^is occurs naturally, the temperature falls and remains normal, but the 
local features persist — well-marked llatness with tubular iiroathing and rfdo^. 
Eesolution may occur very slowly and gradually, taking from two to three 
weeks. In a second group of cases tlu* temiieratun' falls bX-b'sis. and with the 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
cases, for eleven weeks, and ultimately ])erfect resolution ociuir. During all 
this time there may be little or no sputum. Tlie practitioner is naturally 
much exercised, and he dreads lest tuherculo'^is should supervene. Iji a third 
group the crisis occurs or the fever falls by lysis, but the consolidation pcrsi-ls 
and there may he intense bronchial lireathing, with f(‘w or no nih^s, or the fcMir 
may recur and the jMtient may die exhausted. In 1 of my lt)() autopsie- a 
patient, aged fifty-eight, had died on the thirty-siuond day from the initial 
chill. The righf lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogencous aspect. In these areas the alvi'<dar 
walls were thickened, and the plugs filling the air-eolls were undergoing trans- 
formation into new connective tissue. This libriiid induration may procc«'d 
gradually and be as.sociated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstifial jmoiimonia. 

Ordinary fibrinous pneumonia never terminates in tuberculosis. The in- 
stances of caseous pneumonia and softening which have followed an acuio 
pneumonic process have been from the outset tuberculous. 

T ERMiyA Tiox ix Abscess.— This occurred in 4 of my 100 autop.-ie'-. 
Usually the lung breaks down in lirnitcHl areas and the abscesses are net 
large, but they may fuse and involve a considijrahle proportion of a IoIm’- 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes cholesterin crystals and hauna- 
toidin crystals. The cough is often paroxysmal and of great severity; ur'ii- 
ally the fever is remittent, or in protracted cases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a Idfcal empycenia which has perforated the lung. 
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. QANdBEKE . — This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangBcnc is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto- 
coccus. Clinically, the gangrene is rendered very evident by the horril)ly 
fetid odor of the expectoration and its characteristic features. In some in- 
stances the gangrene may be found post mortein when clinicafly there has not 
,bL‘en any evidence of 'its existence. 

Prognosis. — Pneumonia is the njost fatal of all acute diseases, killing jnpre 
tha n dit)h theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality- ranges from 20 to 40 per cent. 
Of 1,012 cases at the Montreal General Hospital, the mortality was 20.4 per 
cunt. It .appears to be somewhat more fatal in southern climates. Of 3,969 
ca'' 0 s ireated at the Charity Hospital, New Orleans, the death-rate was 38.01 
piM- cent. The mortality at tlu'^Johns Hopkins Hospital has been about 2’5 
per c-ent in the whites and 30 per cent in the colored. In 704 cases at the 
IVnnsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hosjntal, in 1,443 cases the mortality was 29.1 per cent. It has been urged 
tliat the mortality in this disease has been steadily increasing, and attempts 
have been made to connect i\u> increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. X. Townsend 
and A. Coolidge, Jr., of l.CH)0 ca^es at the ]ila'?sachusctts General Hospital in- 
dicates clearly that, when all circumstances are taken into consideration, tliis 
haiclusion is not justified. 

According to t\w analysis of 708 case« at St. Thomas's Hospital by Had- 
den. H. W. G. iMcK^nzie, and W. W. Ord, the mortality progressively in- 
■reases from the twentieth year, rising from 3.7 per cent under that age to 22 
)or cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
il'th, 51 per cent in the sixth, 65 per cent in the seventh decade. Of 465,400 
■asos collected by E. F. Wells from various sources, 94,826 died, a mortality 
4 2(1.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
111 I cases wdth only 6 per cent of deaths. Fu.ssell has recently reported 134 
•a^s witli a mortality of 17.9 per cent. The mortality in children is some- 
inics very low\ Morrill has recently reported 6 deaths in 123 cases of frank 
incMimonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Thet following are among the circumstances wdiicli influence the prog- 
io>n: 


Aye . — As Sturges remarks, the old are likely to die, the young to recover, 
^ndcr one year it is moye fatal than between two ahd five. Fussell lost 5 out 
c*ases in sucklings. At almut sixty the death-rate is very high, amounting 
to 1*9 or 80 per cent. From tlie reports of its fatality in some places, one 
say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
race. 

Rrevious habits of life and the condition of bodily health at the time of 
•bp .ittack form the most important factors in tlie prognosis of pneumonia, 
inialirzing a series of fatal cases one is very much impressed with the num- 
of cases in which the organs 8ho\vn signs of degeneration. In ^5 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed 
interstitial changes. ' Individuals debilitate from sickness or poor food, Him 
drinkers, and that large class of hospital patients, composed of robust-loo#™ 
laborers between the ages of forty-five and sixty, wliose organs show signi^® 
wear and tear, and who have by excesses in alcohol weakened the res^!^ 
power, fall an easy prey to tlie disease. Very few fatal cases occur in robugffl 
healtliy adults. *"801116 of tlie statistics given by army surgeons show belter 
than any others the low mortality from pneumonia in .healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.G per cent. 

Certain complications and terminations are pai-ticularly serious. Tho 
meningitis of pneumonia is probably always fatal. Endocarditis is extreim-ly 
grave, much more so than ixwicarditis. Apart from these serious compliia- 
tions, the fatal event in pneumonia is due either to a gradual toxa?jnia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late ujion the factor of Jcucoci/tosis a< :m 
element in the prognosis. A very slight or complete absence of a leucocytnvij 
is rightly regardal as very unfavorable. 

Toxcemia is the important prognostic feature in the disease, to which in 
a majority of the cases the degree of jiyrexia and the extent of con-solidjilmii 
are entirely subsidiary. It is not at all proportionate to the degree of limi; 
involved. A severe and fatal toxjemia may occur with the coiisolidatinn of 
only a small part of one lobe. On the other hand, a patient with coinj*!<‘io 
solidification of one lung may have no signs of a gc'iieral infection. 4 ho 
question of individual resistance seems to be th(‘ most important one, ninl 
one secs even most robust-logking individuals fatally stricken within a feu' 
days. 

Death is rarely due to direct interference with the function of rc-j)ira- 
ion, even in double pneumonia. Sometimes it seems to lie cau sed 1 )\ the 
jx^nsive inYolvement with mdema of the other jiarlj^o^Jdnxiung^. .^aii 
mgo ^ement' wilK pr ogressive weakness of the right heart. But death is inn4 
S^uently clue tdthe action of fhe poisons on the vaso-motor centre^, w iih 
progressive lowering of the blood pressure. This is a much more 
factor than direct weakness of the heart muscle itself. 

Diagnosis. — Xo disease is more readily recognized in a large majorih ''1 
the cases. Theu^xternal characters, thc^^ita, and the pliysical signs comlnm 
to make one of the clearest of clinical pictures. .\ft(T a sTuVTy in the 
mortem room of my own and others’ mistakes. ] think that the ordinary 
pneumonia of adults is rarely overlooked. Errors arc particularlv liiil*!'* 
occur in the intercurrent pneumonias, in those complicating chronic nlk'f’ 
tions, and in the disease *as met with in children, the nginl, and drunl'inil-' 
Toibqrc^lQ'I ^^umonic phthi.s is is fregneuf ly. confoundaL.-wilh^.pneuiiiciii!! 
Ple urisy with effusion is, I believe, not often mistaken except in chil'Iu‘ii 
The diagnostic points will be Tcferred to under pleurisy. 

Tp , .d ia betes, Bright s , d isease, chr ome hejiyt -d i*^ *^***^. pii 1 monfH*y philii-"^’ 
andjatneer, an acu tn -pn enm onia often ends the scene, and is frequently nvei 
looked. In these cases the temperafufe is perhaps the best index, and 
more particularly if cough occurs, lead to a careful examination of the 
The absence of expectoration and of pulmonary symptoms may make the 
nosis very difficult. 
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L^hildren there are t wo Bp edal winces .of error; the disease may be 
afeeiyj^ the cerebral- a^ptoms and the case mistaken for one of 

Smngitis. It is remarkable in these cases how few indications there are of 
gpionary trouble. Thejpther condition is pleurisy with effusion, which in 
^ildron often has deceptive physical signs. The breathing may be intensely 
and tactilg, fipmitus may he present. The exploratory needle is some- 
imes required to decide the question. In the old and debilitdted a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
iefined and latent, should put the practitioner on his guard and make him 
rcry careful in the examination of the lungs in doubtful cases. In chronic 
ilcoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com- 
monly the s)Tnptoms are those of delirium tremens. In any case, rapid^ulse, 
rii pid resp iration, and fever are symptoms which should invariably excite 
suspicion of inflammation of t^ lungs. Under cerebro-spinal meningitis will 
bo found the points of differential diagnosis between pneumonia and that 
(li>case. 

Ihicunionia is rarely confounded with ordinary consumption, but to differ- 
entiate acute tuberculo-pncumonic phthisis is often difficult. The case may 

iiv with a chill. It may be impossible to determine which condition is 
proHcnt until softening oecurs and elastic tit*siie and. tubercle bacilli appear 
iu the sputum. A similar mistake is sometimes made in children. With 
typhoid fever, pneumonia is not infrequently confounded. There are in- 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
])ul>e. and diarrluea. Unless the case is seen from the outset it may be very 
(lillieidt to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu- 
monia — the so-called pneumo-typhu*'. It may be impossible to make a differ- 
ential diagnosis in sm-h a case unless the characteristic eruptioh occurs or the 
Widal- reaction be given. 

Prophylaxis. — We do not know the percentage of individuals who hai,.... 
the pneumococcus normally in the secretions of the mouth and throat. In a 
givat majority of cases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or anoeslhetization, simply furnishes 
ooiidiiions which favor the spread and growth of a parasite already present. 
Individuals .who -have already had pneumonia should be careful ..to keep the 
teet h condition, and the mouth and throat in as healthy a state as pos- 

Antisejptic niQuth waslios may be used. 

We know practically nothing of the conditions under which the pneumo- 
t^>e(*us lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefully disinfected. In institutions 
the cnKes should be isolated. 

Treatment. — Pneumonia is a self-limited disease, which can neither be 
iih(^rted nor cut abort by any known means at our command. Even under 
tl><' most unfavorable circumstances it may terminate abruptly and naturally. 
A I^atient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who bad ordered him to go to a hospital. Ho remained, however, in his house 
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alone, without assistance, taking nothina but a little milk and bre^ and 
whisky, and was brought into the hospittil by the police in a condition of 
actiye delirium. That night his temperature was 105“ and his pulse aboio 
120 In his delirium he tried to escape through the window of the ward. 
The following morning— the eighth day— the crisis occurrid, and the totn- 
perature was below 98“. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under tlic 
favoring circumstances of good nursing and carefu^ ,dj6t, the e.xperienco of 
many physicians in different lands has shown that pneumonia runs its cou-o 
in a definite time, terminating sometimes spontaneously on the third or tlw 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitimi r 
should bear in mind that patients are mo^ often damaged than helped liy 
the promiscuous drugging, which is still I'l'evalent. 

1. General Management of a C,v^e,J^^c same careful hygiene of toe 
bed and of the sick-room should be eaimxl out as in typhoid fever. Wluu 
conditions are favorable the bod may be wheeled into the open air. lls; 
patient should not bo too much bundled up with clothing. 1-or the hcaiy 
Lnnel undershirts should be substituted a thin, light llannel jacket, oiien 
in front, which enables the physician to make liw c.vammations without uiiiic- 
essarily disturbing the patient. The room should be bright and light, lettmg 
in the sunshine if possible, and thoroughly well ventilated. Only one or two 
persons should be allowed in the room at a time. Even when not called tor 
OT^account of the high fever, the patient should bo carefully sponged e.uli 
day with tepid water. This should he done with as little disturbance as po-i- 
ble. Special care should be taken to keep the mouth amVgums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lio ; 
riven freely. When the patient is delirious the wat(‘r should be pvon ;it 
feed intervals. Th(^ food should be Ibiuid, consisting chiedy of milk, oitlu r 
al^e or, bettet, mixed with food propar(‘d from some one of the ccrcah. and 

eA, either soft boiled or raw. . , , • i 

''3. Specul Treatment. — Certain inca<ure- are ladicved to have an mini- 
ence in arrerting, controlling, or cutting short the disease. It is very dub- 
cult for the practitioner to arrive at satisfactory conclusions on this qiie.Minii 
in a disease so singularly variable in its cour-e. How natural, when on tlio 
third or fourth day the crisis occurs -and convalescence sets in, to attiMbuto 
the happy result to the effect of some special medication ! How easy to forgd 
that the same unexpected early recoveries occur under other conditions! 1 i*" 
following are among the measures which may ])e helpful : 

(a) Bleeding . — The reproach of Van Helmont, that bloody Mob'< i 
presides in the chairs of medicine,’^ can not be brought against this gcn<i<i 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pncii- 
monia it would have been regarded as almost criminal to treat a case witlum 
venesection. We employ it nowadays much more than wc did a few 
ago, but more often late in the disease than early. To bleed at the very ou^' 
injcohust, healthy individuals in whom the disease sets in with great 
and high fever is, I believe, a good practice. I have seen instances in whij | 
it waa very beneficial in relieving the pain and the dyspnoea, reduping ^ 
temperature, and allaying the cerebral symptoms. 
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(h)^ pruas , — Certain drugs arc creditec\ with the power of reducing tiie 
intensity and shortening the duration of the attack. Among them v^atrurn 
riri^ still holds a place, doses of iTl ij-v of the tincture given every two hours. 
T artar emetic — a remedy wliicH had great vogue some years ago — is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. Petresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Serum. — Anders’ recent analyses of the reported 
cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Rbmer, 
but even with it 4 of the 24 gases treated in Curschmann’s clinic died 
(Piissler). . 

4. Symptomatic TREATMB)^r-^(<i) To relieve the Pain . — The stitch in 
the side at onset, which is som^fitheJ^*"^b agonizing, is best relieved by a hypo- 
dermic injection of a quarter of a ^ain of morphia. When the pain is less 
intense and diffuse over one side, the Paquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Do^or's powder may be used in 5-grain doses, 
according to the patient's ncHids. Hot poultices, formerly so much in use, re- 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(h) To combat the Toxaemia . — Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poi>ons. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidig^js, and the bouxl^^. Bv Alie tepid . or 
tho..cQld bath not only is the action of the skin promoted, but thevaso-m^tt 
I centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully this? way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of ])iieu- 
fuonia is to support the circulation. We.can not at present separate the elTects 
^f the fever from those of the toxins. It is ]x>ssible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, howo\er, high and pro- 
longed pyrexia is dangerous to the heart, and shouhl be combated. For this 
our most trusty weapon is lipthglhcrapp^ which in* pneumonia is used in sev- 
ornl different ways. The icc-liag lo^lhfiLjJJllQcted side is one of the most con- 
venient and serviceable. It. allays the pain, reduces the fever slightly, and. 

a rule, the patient says he feels very much more comfortable. B^ad, flat 
U'C-liaga are now easily obtained for the purpose, and if those are not available 
au ic 9 pnnliir^P caii be readily made, and by the use of oil-silk the clothing 
®U(1 bedding of the patient can be protected from the water. Cold sponging is 
Jho ])est form of hydrotherapy to employ as a routine measure. When done 
■lirnb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. ^th very pronounced nervous symptoms and persistent high tempera- 
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ture. or \rithJi};j^^yroxia, a col4 bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of mdenia of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Di gital in given 
hypodermically in full doses, -jV gr., and stryclminc, - bV-Vit g^-, are the 
most satisfactory? drugs to support the blood pressure. Camphpf and caffein. 
and^miisk are also of value. The effect of adrenalin, even.in intravenous injee- ^ 
tion, is too transitory to be ot‘ any value. Alcohol do0l not seem to raise the 
blood pressure in fever, and the studies of Briggs andTTook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eijjicric and of pneu- 
monia. Saline infusions promote elimination and may hl^«ijiAiding over 
a period of,vascuhir depression. A litre may be allowed* to run by gravity 
beneath the skin, and if necessary may be rejieatod two or three times in the 
twenty-four hours. 

0-vjjijen Ga>i . — It is doubtful whether tlu^ inhalation of oxYgen.-.m pneu- 
monia i^ really benciicial. The work of Lorrain-Smith suggests, indei'd. 
that it may under certain eireumstanees be positively harmful, lie has shown 
experimentally that oxygen may be a serious irritant, actually produemg 
inflammation of the lungs. If we are ju<tilii*d in ap])lyiiig his results to man, 
there can be but little doubt that the administration of oxygen may not be 
entirely “ harmless,’* as stated in ])vo\ iou> edit ions of this work. llthe_te nsioii 
of the-^ygen breathed rises to 80 per cent of an atmosphere, which it might 
easily do in eertain methods of administration, it may Jie injurious. ^Yhcn 
used it should be allowed to flow gently from the nozzle held at a little dis- 
tance. ill which way it is freely diluted with air. 

^eatment of Complications. — If the fever iier^ists it is important to look 
out for ple^isy, particularly for the nieta-piieuMioiiie cmpyoina. The explora- 
tory needle should be u^ed if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a eomplieatiug pericarditis with 
a large effiurion a>piration may he necessary. D(*hived resolution is a dilliciilt 
condition to treat. Eibrotysjn, 2.5 ee. every oilier day, has been used suc- 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition. — A specific Infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptnnis 
due to toxins produced at the site of the lesion. The presence of the Kh'hs- 
l 40 eifler bacillus is the etiological criterion by which true diplitlicria is di^li^^' 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at 
not in full accord. On the one band, there arc cases of simple sore tlnuiit 
which the bacteriologists, finding the Klebs-Loefllcr bacillus, call true 
tberia. On the other hand, cases of membranous, sloughing angina, 
nosed by the physician as diphtheria, are called by the bacteriologist^; 
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IJic aufi^ce ot the Klcbs-Tjoeffler bacillus, ]j8cu(lo-(li])htberia or tliplitbcroid 
i^igina. The term diphtheroid mayi be used for tlie present to designate those 
forms ia. JEClebs-Loeliler bacillus is not present. Tliough usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-called pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. 

History. — Known in the East for centuries, and referred to in the Baby- 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account ap|x*ars in the writings of Aretmus. The paralysis of the palate was 
recognized by yEtius (sixth century a.d.). Throat pestilences are mentioned 
in the Middle Ages. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxliam, and in 
America by Bard. Washington ^lied of the disease. Ballonius rcK.‘ognized the 
affection of the larynx and trachea in 1702, Ilome in Scotland desc*ribed it 
art l^bup. The modern description djates from Bretonneau, of Tours (1826), 
who gave to it the name diphtheriie. Throughout the nineteenth century it 
jirevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organism of the disease was isolated by Ijoeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti- 
toxin was discovered by Behring. As told by liOeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. ^ 

Etiology. — Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
tlian in Great Britain, and Ireland has less than other countries. The large 
cities of the ITnited States have been much afflicted, and wide-sjiread epidem- 
ics have occurred in country districts. Pandemics occur cyclically, at irregu- 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, show's an autumnal .prevalence. 

Modes of Infection. — ^I'he disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (h) Infected articles may convey the bacilli, 
^liicb may remain alive for many months; scores of well-attested instances 
ba\o been recorde<l of this mode of transmission, (c) Persons suffering from 
^typitnl forms of diphtheria may convey the disease; nasal catarrh, mem- 
branous rhinitis, mild tonsillitis, otorrhoea may be* caused by the diphtheria 
batilli, and from each of these sources cases have been traced, (d) From the 
lliroats of healthy contacts — diphtheria carriers, persons wlio present no sig!is 

the disease, the bacilli have been obtained by culture; instances of this 
Jethod have multiplied of late in the literature, and a list is given by Grahani- 
(e) hlvcn healthy children without any naso-pharvngeal catarrh, 
Wo have not been in contact with the disease, may in large cities harbor 
p l>acilli. In 1,000 children from the New York tenements Sliolley found 
P 'vith virulent and 38 with non-vinilent bacilli. Long after recovery has 
place virulent bacilli have been isolated from the tliroat. It is impor- 
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taut to bear in mind under d and e that it is only persona who harbor 11 10 
virulent forms wlio are capable of transinitting the disease. In schools Iho 
interchange of articles, such as sweets, pencils, etc., and the habit wliitli 
children have of putting everything into their mouths afford endless oppoi-- 
tunities for the transmission of the disease. As Westbrook remarks, dipli- 
theria is transmitted usually by almost direct exchange of the flora ol tho 
nose and mouth. (/) Numerous epidemics have be^ traced to milk, siiuo 
Power in 1S7S determincil this method of R])read. Virulent bacilli have birii. 
found in the milk, and Dean and Todd and Ashby have fo\ind virulent organ- 
isms in the accjuirod lesions on the teats of cows, (g) A few instances iiC 
accidental infection from cultures and through animals are on record. 

Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to oi'cur. The disease may be transmitted by direct inoculation. 

Predisposing Causes.— i^Vge is the most imjiortnnt. Sucklings are not ofloii 
attacked, hut Jacobi saw throe cases in the new-born. Early in the scuaul 
year the disposition increases rapidly, and* continues at its height until Ihi* 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,2J5 occiinvd 
from the second to the fifth years inclusive. In New York between 1891-1 
among the deaths 80.8 j)er cent occurred under five, 17 per cent between ji\c 
and ten — figures which show the extraordinary preponderance of the disease 
among children. Cl iris are attacked in slightly larger numbers than bo)s. 
November, December, and January arc the mouths of greatest prevalence in 
tTIe^Unitcd States; in T.ondon the months of Octolwr and November. 

' Soil and altitude have little or no influence on the prevalence of the dis- 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor ; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lo{lge and grow. 

The Elebi-Loeffler bacillus occurs in a large number of all suspected cases 
— 72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is fo\ind chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the orgiui- 
isms are localized, and only a few penetrate into the interior. Post inoriein 
in many instances the bacilli arc found in the bloml and in the inteinal 
organs. Occasionally they arc found in the blood during life. It may be tl>t 
predominating or sole organism in the broncho-pneumonia so common ii’ 
the diwase. Outside the throat, the common site of its morbid action, tin 
Klebs-Loeiller bacillus has been found in diphtheritic conjunctivitis, iit»otitif 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rbi 
nitis, and in an attenuated condition by Howard in a case of ulccraro' 
endocarditis. 

Mobpiiolooical Cuaracteus. — ^The bacillus is non-motilc, varies fio” 
2.6 to 3 /i in length and from 0.6 to 0.8 /i in thickness. In appearance* it i 
multifonn, varying from short rather sharply pointed rods to irregular bi/iiri* 
forms, with one or both ends swollen, and staining more or less une.vcal 
and intensely. Westbrook recognizes three main types — granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilli 
staina in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ritter). 

Variation in.Viwl£nge. — The Klebs-Loeffler bacillus evidently has very 
varyi ng grades of virulence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture cciualling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that O.OOo cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which Causes the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days may bo con- 
sidered as of slight virulence*’ (J. H. Wright). At the seat of the inocula- 
tion there is local necrosis with fibrinous exudate whicdi contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of the Klebs-Loeffler B.\cillus in Xon-membranous 
Angina and in Healthy TiiRO.\Ta. — The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of* a mild h^ie 
without any meinbra^ie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
ill persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
’lose after all the membrane has disappeared for weeks or montjis — even 15 
uonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. — Roux and Yersin showed 
^hat a fatal result following the inoculation with the bacillus was not caused 
any extension of the micro-organisms within the body; and they were 
"BHbled in bouillon cultures to separate the bacilli from the poison. Tlie toxin 
separated killed with very much the same effects as those caused by the 
inoculation of the bacilli ; the pseudo-membrane, however, is not formed, 
riiese results were confirmed by many observers, particularly by Sidney ^Mar- 
tin, who separated a toxic alburaose. The precise composition of the body 
ind whether it is a proteid at all is still doubtful ; certain authorities, how- 
ever, believe that it belongs to the enzymes, possessing as it does many attri- 
l^utes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
injecting weakened cultures of the bacillus or, what is better, suitable doses 
^f the diphtheria toxin. The result of the injections is a febrile reactioil 
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which soon passes away and leavQp the animal less susceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bi^cTERTA associated with the Diphtheria Bacillus. — The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
(instantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the 8trc])l()- 
coccus pyogenes is the most important, as cases of general infection with this 
organism liave been found in diphtheria. The suppuration in the lym])h- 
glands and the broncho-pneumonia are usually (though not always) caused by 
this organism. 

Pseudo-Diphtheria Bacillus. — Bacillus Xerosis , — As mentioned al)o\o, 
the Klobs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con- 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from the 
pseudo-diphtheria bacillus, has been repeatedly found in the conjunctival .sic 
in health and disease (B. xerosis). Organisms having the morphology of 
the diphtheria bacillu.*^, but devoid of virulence, probably belonging to tin* 
group of pseudo-diphtlieria and xerosis bacilli, have been described in hunum 
beings in association with a number of di.seases, such as Egyptian dysentery 
(Kruse and Pasquale) ; they have been demonstrated upon the skin, in tlic 
crusts of variola pustules, and in impetigo, in sputum, ii^ pneumonia (Kni.'«e, 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bcrgcy), in oziviia 
(Wilder), and in tuberculosis (Schultz and Ehret). Other varieties of 
pseudo-bacillus, described by Buediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov- 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammatioiis. — Under the term diphtheroid may be grou]>''<l 
those membranous inflammations which are not associated with the Klclis- 
Loeffler bacillus. It is perhaps a more suitable ilesignation than p.scudo-ilinli- 
theria or secondary diplithcria. As in a great majority of cases the slreplo- 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic ’ 
is often employed. The name " diphtheritis ” is l)est used in an anatom kjiI 
sense to designate an inflarhmation of a mucous membrane or integument a r.v 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
^Miphtheria” should bo limited to the disctise caused by the Klebs-l/x lllci 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by riul 
dnd Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures fi’‘»i‘ 
other sources do not show so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil»<‘ 
of the cases which pre.sent the appearances of typical and characteristic pri 
maiy diphtheria are due to other micro-organisms than the Klebs-Ux lH^' 
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bacillus! Nearly all such cases, when carefiflly examined by a competent bac- 
teriologist, are found to be due to the diphtheria bacillus. It is the less char- 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klebs-Loelher bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of liospitals, some cases of 
genuine diphtheria majr escape recognition from lack of such repeated and 
thorough bacteriologic^ tests as are sometimes required for the detection of 
cases presenting unusiSed difliculties. 

Conditions undrk which tiik Diphtheroid Affection occurs. — Of 
450 cases (Park and B(iebe), 300 occurred in the autumn months and 150 in 
the spring; 198 occurred in children from tlie first to the seventh year. In a 
large proportion of all tiie eases the disease develops in child ren, and can be 
(liirerentiated from diphtheria proper only by the bacteriological examination. 
In many of the cases it is simpjy an acute catarrhal angina with lacunar ton- 
sillitis. 

Tliei liph^h^ i d inflanimati oiid are particularly prone to develop in connec- 
tion with tiiA..acute fevers. 

{a) Scarlet Fever . — In a large proportion of the cases of angina in scar- 
let fever the Klebs-Loefllcr bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre- 
dominant organisms. Of the 450 cases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may be genuinS diphtheria, as is shoTvm by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem- 
branous angina was present in 35; in 12 with the Klebs-Locffler bacillus, and 
ill 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. Tliis large proportion of cases in which scar- 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles . — Membranous angina is much less common in this disease. 
It occurred in G of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
KIcbs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina, 
'flu* bacteriological examinations have not been very numerous. Escherich 
gives 4 cases, in all of which the Klebs-Loeffler bacyllus was found. 

(d) Typhoiii^Fcver, — Membranous inflammations in this disease are not 
very infrequent; they majL-OCCur in ihs- throat, the jiglvis of the kidney, the 
bJiUlder, or the intcatunis. The complication may be caused by the Klebs-Tiocf- 
Hep bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a stjrep^occus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem- 
hranous inflammations in typhoid fever when diphtheria is prevailing. 

Glinicni^EBatures^.of ikeluiphthcroid Affection. — The cases, as a rule, are 
wilder, and the mortality is low, only 2.6 per cent in the 450 cases of Park 
Beebe. The diuhtbemid (pomnli^nfinor flin snonifip fiavoiw 
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are, however, often very fatal, and a general streptococcus infection w by no 
means infrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton- 
sils are covered* by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. 

Are the diphtheroid cases contagious? General clinical experience war- 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves- 
tigation of the 4o0 di})htheroid cases semns to justify this conclusion. Park 
and Beebe say that “ it did not seem that the secondary cases were any le^s 
liable to occur Avhen the primary case was isolated than wlicn it was not.” 

Sequela of the Diphtheroid Angina . — The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis- 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive ; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy. — DtsTUiBirnox of Membrane. — A definite membraiio 
was found in 127 of the 220 fatal Boston cases, distributed as follows: toiisib, 
65 cases; epiglottis, GO; larynx, 75; trachea, GG; pharynx, 51; mucous im'in- 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1 ; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in- 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro- 
sis is advanced and there is a gangrenous condition of the parts. The mcni- 
brane is of *a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
fto open the carotid artery, or a^/alse aneurism may be produced in the <lccp 
tissues of the neck. The nose may be completely blocked by the false nicin- 
brane, which may also extend into the conjunctive and through the Bu^lsv 
chian tubes into the middle car. In cases of laryngeal diphtheria the oxiulult^ 
in the pharynx may be extensive. In many cases, however, it is slight 
the tonsils and fauces and abundant upon the epiglottis and the larynx, 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the meinbranc varies yery„jniieh in consistence, 
depentog greatly upon the stage at which death has taken place. If 
has occurred e arly, it isjfiim and closely adherent; jflate, it is soft, shreddy 
^d^readily detach^. When firmly adhe'rent'it is tom off with difficulty auc 
lei^es anlabrad^ mucosa. In the most extreme cases, in which there is e\i‘ai 
give necrosis, the parts- look-gangrenous. In fatal cases the 

fhft neck are enlarged, and there is a general infiltration of the tissues will 
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icrum ; iiie salivary glands, too, may be swollen. In rare instances the mem- 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may .mYidyflJhB- epiglottis. It varies much in consistency. I have 
seen fatal cases i n w hich the exu dation was not actually membranous, but 
rather friable and granular. It may form a thick, even stratified membrane, 
wliich fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and may pass beyond the epiglottis to the fauces. Usu- 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of tlie histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action , 
of the bacilli growing in the throat. The primaiy-ietdon is a necrosis and 
dcgcncratipn of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is nccrosjg of- the-epithclium, often 
Lpicceded"- by activa -^rol iferatien of the nuclei of the cells, which become 
change(J^atoj:jffi:adive hyaline masses. From the structures below an inflam^, 
matnr 3 ri^r\ijdatn rirh irr fibrin factors is poured out, and fibrin is formed when' 
this comes in contact with the necrotic epithelium. 

Thu iollo wing are the important changes in the other organs : 

Heart. — Fgtty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter- 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
cases at the Boston City Hospital. Tire diphtheria bacilli have been found in 
Ihc vegetations. 

I 'Phejju^j^ONAiiY COMPLICATIONS arc the most important, and death is due 
I to thorn as often as to the throat lesion.’ Broncho-pneumonia, or, as Council- 
>^an terms it, acinous pneumonia, is the most common, and was present in 131 
t the 220 Boston cases. Acute lobar pneumonia is rare. The pneumococcus 
the pjrincipal agent in producing the lung infection. The streptococci and 
diphtheria bacilli are frequently met with. 

lV^nNET(Q^The lesions, which are due to the action of the toxins, not to 
Ik* presence of bacteria, vary from simple degeneration to an intense nephritis, 
riicre is no specific type of lesion. lateistitial and glomerular neifiiritis are 
^H)st common in the older subjects. Degenerative changes arc present in a 
proportion of all the fatal cases. 

liver, ^and the Bplcen show the degenerative lesions of the acute 
Effect ions. 

General inf Qclion common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic cases, ‘'in wbidi 
type of cases the former organism is more frequently met with. 

g ypptoTn« . — The period of incubation is "from two to seven, days, oftcn- 
est two.” 

The initial symptoms arc those of an ordinary febrile attack—^slight. chill i- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the lirst twenty-four hours'to 102.5° or 103°; m* 
severe cases to 104°. In young children there may be convulsions at ihe 
outset. 

Pharyngeal Diphtheria. — In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. Tho 
membrane first appears upon the tonsils, and it may be a little difficult to «li^- 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar crNpN. 
The pharyngeal mucous membrane is reddeu^d, and the tonsils themselvc's jiro 
swollen. By the; third day tho membrane has covere<l the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and adematous, ainl 
may fill completely the space between tlu; swollen tonsils. The membrane iiijiy 
extend to the posterior wall of the pharynx. At first grayish-white in cohn', 
it changes to a dirty gray, often to a y<*llow- white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon cov<Mod 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranginj,^ 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem- 
branes separate, and from the seventh to the tenth day the throat becomes ilear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Kojilik’s 
division : 

(а) There may be no local manifestation of membrane, but a simple catar- 
rhal angina* associated sometimes with a croupy cough. Tho detection in tln'>r 
cases oL the Klebs-Tjoefficr bacillus can alone determine the diagnosis. Siicli 
cases arc of great moment, inasmuch as they may communicate the 
disease to other ohildren. 

(б) There arc cases in which the tonsils are covered by a^piiltaccous c\u- 
date, not a consistent membrane. 

(c) Cases presenting a punctate ‘iform of membrane, isolated, and iisuuHy 
on the surface of the tonsils. 

(d) Cases which Ijcgin and often run their entire course with the 
picture of a typical^acunar amygdalitis: They may be mild, and Iho 
exudate may not extend, but in other cases there are rapid dovolopnu Mi of 
membrane, and extension of the disease to the pharynx and the nose, 
severe septic and constitutional symptoms. 

(^) Under the term "latent diphtheria” Heubner has des’erik'd 
usually secondary, occurring chiefly in hospital practice, in young person- 
subject of wasting affections, such as rickets and tuberculosis. There arc 
naso-pharyngcal catarrh, and gastro-intestinal disturbances. Diphthcj ia ina] 
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]iot be s^jspcctod until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Systemic Infection. — The constitutional disturbance injuM-diphtheria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small, « the fever high, and the nervous phenomena are pro- 
nounced; the patient may sink in two or three days overwhelmed by the inten- 
sity^df the tqxajmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. Af ore cnmm Qnly 
the severe sjstemic symptoms appear at a later date when the pharyngeal lesion 
is at fejicight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid conddion. I'lie lymphatic glands Inicome greatly 
enlarged; the pallor is extrernof the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

hlscherich accounts for the discrepancy sometimes observed between the ^ 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
vice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*present in diphtheria. Alorse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Virj>cent'&. OJigina is an acute, fej)rile, 
p^udo- memb ranous juflammation with soft, yellowish-green cxu3ate, which 
on removal leaves a bleeding ulcer. The g§;aeral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diputheuia. — In cases of pharyngeal diphtheria the Klebs-Loef- 
&er bacillus is found on the mucous membrane of the nose* and in the secre- 
tions, even when no membrane is present, but it may apparently produce two 
affcHitions similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitisy a very remarkable affection seen usu- 
ally in children, tlie nares are occupied by thick membranes, but tliere is an 
^utire absence of any constitutional disturbance. The condition has been stud- 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavenel 
collected 77 cases, in 41 of which a bacteriological examination was made, 
in ;i:} the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?nurse, and in all but a few the membrane was limited to the nose, and the 
^nslitutional symptoms were either absent or very slight. Remarkable and 

isease runs a benign course, and that infection 
is extremely rare. 


P^zling features are that the d 

Othei* in fVio familv 
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On the othoL- hand, nasal djphlhcria is apt to present a Jiiosi ijialigiiaii(, 
type of the disease. Tlie infection may be primary in the nos(j, and in a ca,se 
in my wards there was otitis media, and the Klobs-Loctller bacillus was sepa- 
rated" from the discharge before the condition of nasal diphtheria was siis- 
pectiHl. While some cases are of mild character, others are very intense, 
the constitutional symptoms most profound. The glandular inflanunatioii is' 
usually very intense, owing, as rlacobi ]K>ints out, to the gn'at richness of the 
naKil nuico'-a in lyii\phatics. From the no<e the infltvmmation may extend 
through the tinu-ducts to the conjunctiva* and into the antra. 

L^vrynuhal Dii’ii'i'ii mil V . — Maiiibranous (*rouji. — With a very largi* pro 
portion ol‘ all the cases of meiubranous laryngitis the KJebs-l-iOclller bacillu> is 
associated; in a much ^smaller number (dher organisms, ])artieiilarly the stivp- 
topocens, are round, ^lenibranoiis croup, then, may be said to be either gnm- 
ine diphtlu‘ria or diphlhi'roid in character.- Of cases in which the (Vimmm' 
wa< coiitined to the larynx or hromdii, in tin* Ivlebs-ljoellU*!’ bacilli \\(‘iv 
found. Tn 57 they wen* not ])resent, hut of these cultures wore uiimiIis- 
factory (Park and IkH'he). 1'he streptococcus cases are more likely to be mv- 
ondary to other acute diseases. 

Symplunis. — Naturally, the clinical sym])loms are almost identical in IIk* 
non->pocitic and spciMlie forms of inembranoiis lar\ngitis. 

The affection b(*gms like an acute laryngitis witli slight/ hoarseness and 
1 rough cough, to which the term croupv has b(‘en apjdied. After these sMiip- 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, u^uallv at night, and there anCsigns of impeded xcspiralion. 
At first tho^difliculty ui breathing is paroxysmal, due probably to more or l('<s 
spasm of the muscles of the glottis. Soon tlu|^yspna3^ becomes contiuiioiij«, 
inspiration and expiration become dillicult, particularly the latter, and wilh 
thyCmspiratory movements the epigastrium and lower intercostal spacers arc 
retracted. '/The vome is Imsky and may be reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in llio 
lividity of the lips and linger-tij)>. "Restlessness comes on and the cliild lo^^ 0 f» 
from side to side, vaiidy trying to get breath.’ Occasionally, in a sevenn- ]).ir- 
oxysm, portions of membram* an; cough(*d out. ^rbe fev(‘r in niembraiioii'^ 
laryngitis is rarely ^c^y high and tlu* condition of the cliild is usually 
good at the tiim* of tlic onsed/^ ^I’he ])ulse is always increased in fr(‘(|uenc\ and 
if cyanosis be present is small. In favorable eases the dys])ii(pa is nol very 
urgent, the color of tlu; face remains good, and after one or two ])aro\ysni- tin' 
child goes to sleep and wakes in tlie morning, perliaps without f(*V(*r am! brl' 
iiig comfortable. The attack may recur the following niglit witli giv.il«'r 
severity. In unfavorable cases the dyspmea becomes nH)r(* and more 
the cyanosis (hiOjiens, the child, after a period of intense restlessness, siiils^ 
a semi-comatose state, and death finally occurs fnnn poisoning of the 
centres by carbon dioxide. In other cases tlie onset is less sudden and 
cc‘ded by a longer period of indisposition. As a rule, there are pliarMiu^*'!*' 
symptoms. The constitutional disturbance may be more severe, th(* 
higl^r, and there may lie swelling of the glands of the neck. Inspection o 
the fauces may sliow tlie presence of false membranes on the pillars or on il" 
tonsils. Bacteriological examination can 'alone determine whether thesn nn 
due to the Klebs-Loeffler bacillus or to the streptococcus. Faggo held that non 
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ruxii^fowjs membranous croup may spread •upward from the larjmx just as 
diphtheritic iuflanimation is in the habit of spreading downward from the 
'feuccs. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
t'tribution to the subject made in this country, reported the presence of exudate 
^in the fauces in 74 out of 75 cases of croup. These observations were made 
'■ prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms hiay occur, which 
are sometimes due to the difliculty in expelling the mueo-pus from the tubes; 
in others, the false membrane extends into tlie trachea and even into the 
bronchial tubes. During the paroxysm tbe vesicular murmur is searcely audi- 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

DiPiiTiiEitiA or Other Parts. — Primary diphtheria occurs occasionally 
in the ronjiincliva. It follows in some instance.'^ the an'eclion of the nasal 
mucous Jiiembranc. Some of the case^ are severe and scirious, but it has been 
shown by 0. Friinkel and others that the diphtheria bacilli may he present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
iloposits. 

Diphtheria of the external auditorif meatus is seen in rare instances in 
which a diphtheritic otitis media has extended through the l\mpanic ]nem- 
braue. 

Diphtlieria of the skin is most Impiently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to tbe mouth and 
li])s,linnThvades the adjacent ])ortioiis of tlie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous iiitlamma- 
tion is not uncouiTnoii on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, but in a majority. perhaj)s. 
in which the patient is sulfering with diphtheria, the Klebs-liOelller bacil- 
lus will be found in the iibrinous exudate. As ])r(>posed by Welch, the term 
“wound dijdithoria" should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This may manifest itself as a simide inflamma- 
tion, or inflammation xvith superficial necrosis, or inflammation with more or 
le>s adherent pseudo-membrane. The conditions as regards varying intensity 
juid character of the infection, association with other bacteria, particularly 
dreptococci, and the necessity of a bacteriological examination to establish 
I he diagnosis, are in no way dilferent in the dijilitheria of wounds from thoso 
'll diphtheria of mucous membranes. Wound di])htheria may occur without 
demonstrable connection xvith cases of diphtheria and without atfection of the 
diioat in the individual attacked, but such occurrences arc rare'’ (Welch). 
I’aralysis may follow wound diphtheria. Pseudo-membranous inflammations 
'd* wounds are caused more frcHpiently by other micro-organisms, particularly 
llu* streptococcus ])yogenes, than by the Klebs-Loelller bacillus. The iibrinous 
iiiembrane so common in the neighborhood of the traclu'otomv wound in diph- 
IhiTia is rarely associated with the Kh'bs-Loi'tller bacillus. Diphtheria of the 
^enitals is occasionally stHiii. 

Gomplioations and Sequelse. — Df local complications, luemorrhago from 
lh(' itoHC or throat may occur in. the severe ulcerative cases. Skin rashea are 
"nt infrequent, particularly the di4fi»He erythema. Occasionally IIktc is Ujti- 
'■aria and in tlie severe cases purpura. Fatal cases almost invariably show 
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capMl&ry bronchitis with bronchopneumonia and large patches of colfapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal hamiorrhage. Jaundice, usually a feature 
of the toxamiia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu- 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally wilh 
complete supi)ression of the urine. In comparison with sAirlet fever the rennl 
changes lead less frequently to general dropsy. In rare instances there ni;iy 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequela?, paralysis is by far the most important. It can be experi- 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the j>oison. The proportion of the 
cases in which it occurs ranges from 10 to 15*juul even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales- 
cence. It niay follow very mild cases; indeed, the lot'al lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less fre((uent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti- 
toxin diminishes the liability to ])aralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 107, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of li(prKls 
through the nose, causes a difficulty in swallowing. The palate is seen to he 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Withiil two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a genersd 
neuritis. Of other local forms perhaps tlie most common arc paralyses of tho 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power* of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or thu 
arms arc affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palatal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
E. L. MacDonncll have shown, may occur early, but is not necessarily fol- 
lowed by other symptoms of neuritis. There is paraplegia, which may !«' 
complete or involve only the extensors of the feet. The paralysis may extend 
imd involve the arms and face and render the patient entirely helpless. 
Dpmscles of respiration may Ixi spared. 

H^art . — Irregularity of the heart is common. It was present in.fiflL^r ceid 
of the Boston cases of While and Smith. A murmur at the apex or base of 
theuteart is present in 94«per cent of all cases. "Tfiis means of course that :■ 
majority of all young children with fever have a heart murmur. Only a fc'v 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 



DIPHTHERIA, 


205 


cially studied. Rapid action of the heart vitli gallop rhythm and epigastric 
j)aiu and tenderness are the most serious symptoms. The cases in which tlie 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp- 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixtli or seveiilli week. It 
seems probable that the heart weakness is due to granular and fatty degen- 
eration of the muscle substance. 1‘ossibly in some of the casts there is degcai- 
erution of the vagps^ a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric })ain and tenderness. 

S erum Eiclcness . — Strictly an effect of the treatment, “ Die Serumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apj)ears at the site an erytliijma or urticaria, 
wliich spreads rapidly over the body. There is usually oedema, IcK-al glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The mdema and the morbilli- 
form and exudative rashes afe the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has o(‘curred in about 20 cases after the serum injectionsh 
(Rosenau and x\ndcrson). The serious s 3 'mptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis. — The presence of the Klebs-Loefller bacillus is regarded by bac- 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with all grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous ju'ocess, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list o^ these places 
IS published, and a physician can obtain the outfit free of cost. The direc- 
tions are as follows: ‘‘The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other cases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
it freely against the mucous membrane of the ph&r}Tix and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
Ihe swab, and rub that portion of it which has touched tlie exudate gently but 
llioroughly all over the surface of the blood-serum. Do not push the swab, 
hito the blood-serum, nor break the surface in any way. Then rei)lace tlie 
in its own tube, plug both tubes, put them in the box, and return thft 
Cidture outfit at once to the station from which ij: was obtained.'’ The culture- 
tubes which have been inoculated arc kept in an inci^ator at 37° C. for twelve 
1‘uurB and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by YOU Esniarcli, on small piecostof sterilized sponge, is lo the ladjonilm v 
where the cultures and microscopical examination are made by a bactoriolo^Kl 

An immediate diagnosis without the use of cultures ia often jwssibli! Itv 
making a smear preparation of the exudate from the throat. The Klebs-L(»( f, 
tier bacilli may be present in suHicient numbers, and may be quite charadi i’, 
istic to an expert. In tins conned ion may he given the following stateini nt 
by Park, who luls had such an exceptional experience: “The examination l>\ 
competent bacteriologist of the bacterial growth in a hlood-serum tube wliu-li 
has iH^on properly iiuxailated and kept for fourteen hours at Ibo body Icm- 
perature ('an be thoroughly rclit'd u]>on in casi's where tber(‘ is visible tiK'in- 
brane in the throat, if the culture is made during the period in which ili(> 
membrane is forming, and no antiK*])tic. especinlly no mercurial solution, liii< 
lately b(X!ii applied. Jn cases in which the disease is con lined to the larynx or 
bronchi, surprisingly accurate results can be obtained from cultures, hut in a 
(pertain proportion of cases no diphtheria bacilli will be found in tin' lli^t 
culture, and yet will be abundantly present*in later cultures. We bcli(\c, 
therefore, that absolute reliance for a diagnosis can not be placed upon a .sin;,d(' 
culture from the pharynx in purely laryngeal ease's." 

Where a bacteriological cxaminalion van not be made, the praclitiuncr iniisl 
regard as suspicious all forms of throat affections in children, and carrg (tut 
measures of isolation and disinfection. ‘In this way alom* can serious (Mroi< 
be avoided. It is not, of couix*, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the lvlebs-l.^etller bacillu.s. 

A large proportion of the cums of diphtheroid intlammation of the thnnit 
are due to the streptococcus ])yogenes. They are usually* milder, and tlu* lia- 
bility to general infection is less intense; still, in ^carhit fever and other .-jic- 
cific fevers some of the most virulent cases of thrcnit disc'ase which wi' -ir, 
with intense systemic iiitetion, are eans(*d by this micro-organism. 'FIhm' 
streptococcus cases are probably much less nunu'rons than the figures which 
I have given would indicate. The more careful examinations in the diphtlierici 
pavilions of hospitals, particularly in Kuropc?, havci shown that in tlic hirgi* 
majority o4 cases adiriittcd the Klobs-Lo(‘fller bacillus is present. I Iiji\«; 
already referred, under the .section on .scarlet fever, to the qu( 3 stioti of tlu' 
diagnosis between scarlet fever \Vith severe angina and diphtheria. 

Prognosis. — In hospital practice; the mortality was formerly from ih' 
Sfijpgr cent. In the Boston City Hospital the d(*ath-ratc l>ctwc'en IHcSS .m<l 
1894 was only once below 10 p(*r cent, and in 1802 and 1893 rose to m nrly 
50 per cent. Following the introduction of antitoxin from 1895 to 190:; iIk* 
death-rate has not once b(k;n above 15 per cent, and of late years has Imvii 
about 10 or 12 per cent (McCollorn). In country places the disease may dis- 
play an appalling virulence. In cases of ordinary severity the outlook 
ally good. IJfiatlLrespltfiLi^^^^ of the larynx^ snptin infc cli>»n. 

^dden hcart-f aij.mo,^ diphtheritic paralysis, oeeasiot^y f^nm^ iinawi ia. mid 
libmetimcs fi^m H^roncho-pneurponifl. occurring during convalescence, h' 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average numljer in the previous decennium (Tatham). Of late years the mor- 
tality has been steadily falling. In Boston during the ten years ending lOttd 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. 'I’hc 
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iiiortalii^r has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
ill 1903 (McCollom). 

Pr Qphyto ig.— Isolation of the sick, disinfect^ of the clothing and of 
c\ cry thing that has come in contact with the patient, careful scrutiny of the 
I mild er c^ s of^ throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis- 
ou.so. Suspected caaga in families or schools should be at onde isolated or re- 
jiiovod to a hospital Ajr infectious disorders. AY lien a d(‘ath has occurred from 
iliplitheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000), and placed in a closely scaled 
coflin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions an; usually carried 
out, but the chief danger is from the milder ca<e-^, particular! v the ambulatory 
form, ill which the diseai^e has perhaps not been suspected.^ But from such 
patients mingling with susceptible children ihe disease is often conveyed. The 
licallhy children in a family in which diphtheria exists may carry tlic disease 
to their hl‘h^M^l•£ello\^^. I h(‘ ([ue*'tion of the influence of isolation hospitals 
on the spread of tin* iliM‘:i>(* ha^, I think, been solved in Boston, a city which 
liiis sutfered terribly from dijihtlKTia. Tlu' ratio of mortalitv ])er 10,000 living 
ill 181)3 was 11+, and in J89-1 it was 19^-. In ]89r) tlie infectious pavilion 
was o])enod. Trior to that year only about 10 per cent of the reported eases 
were treated in hospital ; in succeeding years r>0 per cent were treated in hos- 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was 4.9. 

A very important matter in the prophylaxis relates to the period of eon- 
valo.scenoc. It lias keen shown by numeTous observations that, after all the 
nicRibraniJias cleared away, virulent bacilli may persist -in the throat from 
periods ranging from six wc*eks to six months, or oven longer. There is evi- 
dence to show that the disease may be communicated by such patients, so that 
isolation should be continued in any given case until the bacteriological exarai- 
natiou shawis tliat the throat is free. 

It can not be too strongly empluisized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
dl'cctiou, and the thorough isolation and di^iIlfcH*tion of the individual 
patients. 

(direful attention slamld ho given to the thrtiats and mouths of children, 
parlieularly to the teotli and tonsils, as (^lille has urgal. Swollen ami enlarged 
h»ii^ils should bo removed. In persons exposed, the antiseptic mouth waslies, 
^a« h as corrosive sublimate (1 to 10,000), chlorine water (1 to 1,100). or sAvab- 
Idiig the throat with a diluted Loetller's solution, should be employed. 

Treatment. — The important points arc hygienic measures to prevent tlie 
^P'*ead of the malady, local treatment of the throat to destroy the bacilli, medi- 
I'Jition, general or spoeifie, to eoiinteraet the etfects of the toxins, and, lastly, 
meet the complications and sixjuebv. 

('0 IlYOiKNir Mkasukes. — T he patient should be in a room from which 
Ok' I'arpets, curtains, and superlluous furniture have been remoAcd. The tom- 
Pj‘’*nturo should be abttuL U8°, and thorough ventilation should be secured. 

I ‘ inay bpjsgpt moist by a kettle or a steam-atomizer. If possible, only 

nuiBC, the chBd’s indithor, and the doctor should come iu contact with the 
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patient. During the visit the phj^aician should wear a linen overall/ on 
leaving the room he should thoroughly wash his hands and face in a corrosive'- 
sublimate solution. The strictest quarantine should be employed against other 
members in tlie house. 

(6) Local Treatment. — In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenfl^. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The dinnjt application with a swab of cot- 
ton-wool or sponge is, as a rule, effective. In many young children it is reallv 
a most trying procedure to carry out the treatment, and sometimes one is 
compclh'd to desist. Thn nurse ahould Iwld the child on her knees, well 
wrapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth.a cork sliot|||^be placed betw('<'ii 
the molar teeth. TheJocal application can then be made, or thorough irri^oi- 
tion carried out. In infants the disinfecting fluids are sometimes belter 
applied through the nostrils. The following solutions may be employed : 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 eo. 
Liq. Fcrri sesquichlorati, 4 cc. ; alcohol ahsol., 00 cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, o 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much em])lo\ed ; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perchloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘*i(i 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loeffler’s solution, which has benm given a very thorough trial, is pcrlmps 
the most satisfactory. 

Nasal diphtheria re^iuires prompt and thorough disinfection of the pas- 
sages. Jacobi recommends chloride of sodium, snturatc*d boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Lo<?fller’.s solution may be diliil**'! 
and applied with a .syringe or a spray. To bo effectual the injection must In* 
properly given. The nurse should be instructed to pass the nozzle of I lie 
syringe horizontally, not vertically; otherwise the fluid will return thrmigli 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the bed, so that the child may breathe an atmosphere saturated with moistiu’c- 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanlm 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck arc usually very grateful, particularly lo 
young children, though in the case of older children and adults the ice poul- 
tices are to be preferred. 

(c) General Measures. — The food should be liquid — milk,, beef juint“^, 
barlejutflter, albumen water, and soups. The child should he encouraged lo 
drink water freely. When the p^ryngeal involvement is 
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nwinp^g ^jy i fiil^ nutritive ^^cmata should bA used. In cases with severe con- 
^fjfiiHnnfll_flymptaTnft stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
,s still a widespread belief in the profession that forms of meo 2 TO, 4 j;p,,b€ne- 
tincture of the perchlorido of iron is also very warmly recom- 
mended. We are still, ho^Acver, without drugs which can directly counteract 
.he tox-albumins of this disease, and we must rely on general Measures of feed- 
ug and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
‘hronic forms with wasting, massage, electriciiy, and strychnine are invaluable 
lids. If swallowiB becomes vgry dilTicult, the patient must be fed with the 
;tomach'-tul)e, whierTis very much preferable to feeding per rectum. 

{d) Antitoxin Theatment. — As the years go on additional experience 
ms shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
»f an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura- 
tive influence upon dijihtheria, whether artificially given to animals, or spon- 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage . — This is one of the most important questions relating to the use 
of the antitoxin. J. Jl. 'McCollom, of the Boston City Hospital, who has prob- 
al)ly had a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxiji is to give it 
until the characteristic effects arc produced, whether 4,000 or T'O.OOO units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating tlie quantity of toxin gener- 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced — viz., the shriveling of the membrane, the 
<liminution of the nasal discharge, the correction of the fetid odor, and a gen- 
eral improvement in the condition of tlie patient. No case, he says, in the 
Acute stage should be considered hopeless. When one sees a patient with 
Aicmbrane covering the tonsils and uvula, profuse sanious discharge from the 
spota of ecchymosis on the body and extremities, cold, clammy hands 
And feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
Afler the administration of' 10,000 units of antitoxin in two doses the condi- 
^'‘ui of the patient improves slightly; that after 10,000 units more have been 
Riven there is a marked abatement in the severity of the symptoms; that when 
All additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers — one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tube has bc<Mi 
repeatedly clogged, when the hopeless condition of the patient changes for tla^ 
better after the administration of 50,000 units,, one can not help but be con- 
vinced of the importance of giving large doses of antitoxin in the very sevoni 
and apparently hopeless cases. In the majority of instances tliesaiasge doses 
^ not required, particularly if the patients are seen early in the attack, ^QOO 
to 6,000 units befug enough to produce the characteristic effect on the mem- 
brane.” ' • 

^'Favorable effects are seen in improvement in both the local and general 
condition. Tlie swelling of the fauces subsides, the membrane begins to dis- 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects . — Of these the most common are urticaria and arthral- 
gia,, but they are trifling and unijuportunt. Abscess is rare. 

Results . — Of 183,250 cases treated in *150 cities jirevious to the serum 
period, the mortality was 38.1 per cent. Since the introduction of scrum 
132,548 cases have been treated, with a mort.allty ()f 1 1.0 per cent. Jjcaviug 
out those not treated with the serum, the mortality was 0.8 per cent (Edwin 
Rosenthal). The figures of the Boston (Ity Hospital have already been giNcn 
and are of special value, as the number of eases is large, the character scveiv, 
and the Director of the South Department, Dr. ^IcCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1895, the total number of deaths from dijih- 
theria was 11,188. From 1896 to 1903, the period during the use of anti- 
toxin, the deaths were 6,088, a decrease of 17 per e(‘nt. Of 586 cases treated 
on the first day of the disease there were oidy 2 deaths; of 936 cases treated 
later than the fourth day there were 216 deaths (A. R. R^nolds). 

Irnmunization for the Prevention of Diphiherhi . — Bersons exposed to diph- 
theria may be protected by a suflicient dose of the antitoxin. Children, ])ar- 
ticularly, should receive an immunizing injection at once, llic minimum doM^ 
should be 500 units for a child under tw'o Amars of age ; for older children and 
adults larger doses (500 to 1,000) are ernploycHl, wliich may he repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per- 
sons have beqp so treated, of whom only 40 contracted the disease and only 
one died. 


XVn. ERYSIPELAS. 

Peflnition. — An acute, contagious disease, characterized by a special in- 
flammation of the skin caused by streptococcus eryhipelatos seu pyogenes. 

Etiology. — Erysipelas is'a widespread affection, endemic in most com- 
munities, and at certain seasons epidemic. AV'^e are as yet ignorant of tbc 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of tlic year. Of 2,012 cases col- 
lected by Anders, 1,214 occurred during the tirst live months of the yc:ii’. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in whicli the sanitary condition-'' 
are defective. With the improvcfl .sanitation of late years the number of cases 
has materially diminished. It has been observed, how-ever, to break out in ncu' 
institutions under the most favorable hygienic circumstances. Erysipelas 
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both contagious and inoculable ; but, except junder special conditions, the poi- 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, bedding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the ease oC individuals with wounds or abrasions of any 
sort. Recently delivered won urn and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dilticult to 
siiy that there was not a slight abrasion about the nose or lips, in very many 
cases there certairdy is no observable (‘\ternal lesion. 

(Iironie alcoholism, debility, and Rright's disease are predisposing agents. 
(\‘r(aiji persons show a special susceptibility to erysipelas, and it may recur 
ill them repeatedly. There arc instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the gitfup name Streptococcus pyogenes, with which 
Streptococcus enjsipcietios appears to be identical. The fever and constitu- 
tional symptoms are due in great part io the toxins; the more serious visceral 
complications are the r(‘sult of secondary molastatic infection. 

Immunity. — SuM!('ptiblc animals can be rendered immune to virulent 
streptococci by repc'aled non-lethal injections of cultures. Marmorek’s pro- 
tective scrum, prepar(‘d by inoculating the horse and other animals with cul- 
tures of intensified viiudenco, belongs to the bactericidal and not to the anti- 
toxic sera. Xotwithstanding some apparently favorable results, its value in 
tluj treatment of human infections has not been demonstrated. 

Morbid Anatomy. — Krysijielas is a simple inflammation. In its uncom- 
plic'atwl forms there is seen, post mortem, little else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spacCs 
and most abundantly in the zone of spreading inflammation, in the unin- 
volved tissue beyond the inflamed margin they are to be found in the lymph- 
Acssels, and it is 1ut(‘, according to ^Ictschnikoff and others, that an active 
warfare goes on between tbe leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of tbe disease there is usually suppuration. 

Infarcts occur in tlu* lungs, s])leen, and kidneys, and there may be the gen- 
eral evidences of ])yaMuic infection. Some of the worst cases of malignant 
endocarditis are secondary to erysipelas; thus, of 23 cases, 3 occurred in con- 
iiection with this disease. Septic pericarditis and pleuritis also occur. As 
just mentioned, the disease may in rare cases extend to and involve the 
[Meninges. Pnetimonia is not a very common complication. Acute nephritis 
also met with ; it is oftem ingrafted upon an old* chronic trouble. 

Symptoms. — ^Jflie following description applies specially to erysipelas of the 
and head, the form of the disease whicli the pliysician is most commonly 
called upon to treat. 

The incuhalion is vatiable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
in the temperature and other characteristics of an acute fever. When 
l^iore is a local abrasion, the spot is slightly reddened; but if the disease is 
idiopathic, there is seen within a few hours slight redness over the bridge of 
tile nose and on the checks. The swelling and tension of the skin increase and 
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within twenty-four hours the e:sfcternal symptoms are well marked. «The skin 
is smooth, tense, and cedematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increasos; 
and during the second day the eyes are usually closed. The first-aifected pails 
gradually become pale and less swollen as the disease extends at the peripliorv. 
When it reacliej^the forehead it progresses as an advancing ridge, perfectly well 
defiiUHl and raised; and often, on palpation., hardened extensions can be Jilt 
beneatli the skin which is not yet reddened. Even in a case of moderate si'mm- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema- 
tous, the ears thickened, the scalp is swollen, and the patient’s featuri^s arc 
quite unrecognizable. The formation of blebs is common on the eyelids, ears, 
and forehead. The cervical lymph-glands are swolltm, but are usually masked 
in the tedema of the neck. The temperature keep.s high without marked remis- 
sions for four or five days and then defervescence takes place by crisis, l^eu- 
cocytosis is present. Kirkbride has noted tlte presence in one case of leiicin 
and ty rosin in the urine. The general condition of the patient varies imu-li 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset ma_v 
be very great. Delirium is present, the tongue becomes dry, the pulse fccklc, 
and there is marked tendency to death from toxaemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con- 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma- 
tion may extend to the lar^iLx, but the severe mdema of this part occasionally 
met with is commonly due to the extension of the inflanynation from without 
inward. 

There arc cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the grcalci 
part of the body (E. migrans). 

The close relation between tlic erysipelas coccus and the pus organisms is 
shown by the frefjueiicy with which suppuration occurs in facial (jrysipchis. 
Small cutaneous abscesses arc common about the cheeks and forehead jukI 
neck, and beneath the scalp large collections of pus may accuiiiulato. Sn])- 
puration seems to occur more frefpiently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysip<‘h^ 
wards presented local abscesses. 

Complications. — Mfiningitia is rare. The cases in which death occurs will' 
marked brain symptoms do not usually show, post mortem, mcniiig‘‘:il 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicffimia^ are more common. Albuminuria is almost constant, particular!} 
in persons over fifty. True nephritis is occasionally stjcn. Da Costa lua 
called attention to curious irregular returns of the fever which occur duriiij. 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rapir 
rise in fever, and the characters of the local disease are quite distinctive. 

Ptognoiis. — Healthy adults rarely die. The general mortality in hosjiiljil' 
is about 7 per cent, in private practice about 4 per cent (Anders). lu 
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ncw-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious aifection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. — Isolation should be strictly carried out, parUcularly in hos- 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiiibment. 

The disease is self-limited and a large majority of the cases get well with- 
out any internal medication. 1 can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
fiH?ble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given ; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, private practice, if there is an objection to 
this, antipyriii or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehloride of iron h.as been highl}'^ recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a. definite control over the course of the disease. 

Of local treatment, the injection of antis(*ptic solutions at the margin of 
tli() spreading areas has been much practi'^ed. Two-per-cent solutions of car- 
bolic acid, the corrosive sublimate and the biniodide of mercury have been 
much used. The injection should bo made not into but just a little beyond 
the border of the infli^med patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is cerfiiinly most rational. 

Of local applications, ichthyol is at present much used. The inflamed 
regirin may be covered with salicylate of starch. Perhaps as good an appli- 
cation as any is cold water, which was highly recommended by Hippocrates. 


xvm. SBPTIC-aSMIA AND PY-ZBMIA. 

Certain terms must first be defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
^ boil, or general, ns in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
in large part derived from pathogenic organisms. The term saprwfnin is the 
^nivalcnt of septic intoxication. 

A hard-and-fast line can not l)e drawn between an infection and an intoxi- 
^^lion, but agents of infection alone are capable of reproduction, whereas those 
intoxication are chemical poisons, some of which are produced by the agency 
bacteria, or by vegetable and animal cells. Tnfetdious diseases which are 
I ^ninmnicated directly from one person to another are termed contagious, and 
infecting agent is sometimes spoken of as a contagium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon 11 u' 
nature of the infectious agent, and especially upon the manner of its elimina- 
tion from and reception by the body, lilost but not all contagious diseases an* 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

• 

1. Local Infections with the Development^ of Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic orgaiiisins 
develop; but the constitutional effects are caused hy the absorption of the poi- 
sonous products. The diplitheria toxin produces all the general symptoms, ilu* 
tetanus toxin every feature, of the di-'Casi* without the presence of th(‘ir re- 
spective bacilli. Certain of the symptoms foyowing the absorption of the io\- 
ins are general to all; others are special and peculiar, according to the organ- 
ism which produces them. A chill, fever, general malaise, pro.st ration, rnpid 
pulse, restlessness, and headache are the most fre(]uent. With but few excep- 
tions the febrile disturbance is the mo<t common feature. 1'he most s(*n(»ii«; 
effects are seen upon the nervous system and upon the heart, and the gni\ii\ 
of the symptoms on the part of these organs is to some extent a measure of lln* 
intensity of the intoxication. The organisms of (*ertain local infection.^ pro- 
duce poisons which have special actions; thus the diphtheria toxin, besnliN 
having the effects already referred to, is espo(‘ially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a spccilic 
action on tlie motor neurones. • 


2. Septic.emta. 

Formerly, and in a surgical sen>e, the term septica'mia was used tn 
designate the invasion of the blood and tissues of the body by the organ 
of suppuration, but in the medical sense the term may be applied to any con- 
dition in which, with or without a local site of infection, there is microlur 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -opa 
rate it sharply from local infectious proces.ses with toxic invasion of tlie 
it is proposed to call this condition bactercemia; toxaemia denotes the Inii'i 
state. 

(a) Progressive Septicemia from Local Infection. — The comiii'’i 
streptococcus and staphylococcus infection is as a rule first local, and tb(‘ 
ins alone pass into the blood. In other instances the cocci appear in the 
and throughout the tissues, causing a septicaunia which intensifies greatly lli' 
severity of the case. Other infections in which the bacterial invasion, lo( :il n 
first, may become general are pneumonia, typhoid fever, antlirax, gonorrh"'’ 
and puerperal fever. 

The clinical features of this form are well s(*en in the cases of puerp* !-' 
septicffimia or in dissection wounds, in which the coiirs(* of the infection iH''. 
be tracecl along the lympliatics. TIk; symptoms usually set in within twonly 
four hours, and rarely later than the third or fourth ilay. Then* is m ' 
or chilliness, with moderate fever at lirst, which gradually rises and is nun 
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by daily rcjiiksions and even intermissioi^. The pulse is small and com- 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hamorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not always so scM’ions as we lliought. J)oath may occur within 
twenty-four lioiirs or bo (lobiNod for sevcTal days, even for we<*ks, and recovery 
may occur. One (-ase rcetuilly show<*d streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in tlie viscx'ra, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may be extremely 
(lark in color, and liaMuorrhagcs arc common, particularly on the serous sur- 
faces. Neither tl^romhi nor emboli are found. (V?rtain clinical features sepa- 
rate the strept()CO('cus from tluf 'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal inehtal acuteness, and in the presence of a 
greater degree of anaunia. 

Many inslanc(\s of sc'pticaMuia are combined infections; thus in diphtheria 
streptococcus septica*mia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; ])ut the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicajinias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. ^ 

(b) General SEPTrc.EMiA without Recognizable Local Infection. — 
Cryptogenetic Seplica^mias. — This is a group of very great interest to the 
physician, the full importance of which w’e are only now beginning to recog- 
nize. 

The subjects when attacked may he in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
arc varietl. Strcpiocorcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hinreolatns (pumiiiKWccus), Hacilhts proteiis, and Bacillus pyocyaneus. Be- 
tw(i(*ii May 1, 18!)2, and .lune 1, 18!)r), there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 wewe due to 
Streptococcus pyogenes, 2 to Slaphylococcus pyogenes, and 0 to the pneumo- 
co(x*us. In IJ) of th(»s(» case's the ])atients were already the subjects of some 
f>th(;r malady, which was aggravated, or in most instances terminatcHl, by the 
g<‘neral septiemmia. Hie symptoms vary somewhat wdth the eharaetew of I he 
oiiero-organisms. In the streplococcus cases there may be chills with high, 
'•regular fever, and a more charnctoristic septic state than in the pneumo- 
coccus infection. 

Most of these cases come correctly under the term ^^cryptogenetic septi- 
oicmia” as employed by Ticubc, inasmuch as the local focus of infection is 
^lot evident during life, and may not be found after death. Although most 
<^f these cases aro terminal infections, yet it is well to bear in mind tliat there 
^rc instances of this type of affection coming on in apparently healthy persona. 
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The fever may be extremely irregular, characteristically septic, and ^persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit- 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. Thase 
cases require to .be carefully studied bacteriologically. Dreschfeld has de- 
scribed them as idiopathic intermittent fever of pysenyp character. Local 
symptoms may be absent, though in three of his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pyaemia, is an extremely interesting form of infec- 
tion with Bacillus pyocyaneus, of which a larger number of cases have hm\ 
reported of late years. (See Wollstein’s paper. Archives of Pediatrics, Octo- 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. SEPTico-PY.asM;^. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pynmia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyiemia may be produced l)y 
* organisms other than the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus, Bacillus coli, Bacilius 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus influcnzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In ^ large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter- 
nal wound, an osteomyelitis, a gonorrheea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a largo 
majority of all these cases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which pnss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contain i- 
nated, when dislodged and impacted in a distant vessel, produces at most onl}' 
a simple infarction; but, coming from an infected source and containing [uu 
mici^es, kn independent centre of infection is established wherever the c‘im- 
holiiWuay lodge. These independent suppurative centres in pysemia, known at 
embolic or metastatic abscesses, have the following distribution : 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of tli< 
skin, the embolic particles very frequently excite suppuration in the lung^ 
producing the well-known wedge-shaped pyaemic infarcts; from these, or rarcl] 
by paradoxical embolism, or direct passage of bacteria or minute einbol 

the pulmonary capillaries, metastatic foci of inflammation may o(.*cu 
in othisr parts. 

(б) Suppurative foci in the territory of the portal system, particularly h 
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the intAtines, produce metastatic abscesses !n the liver with or without sup- 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticaemia, and modifies materially the character of the clinical features. Strep- 
tococci and staphylococci are the most common organisms present in the vege- 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of 'the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyaemia. — In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during wliich the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
arc loss of appetite, nausea, and vomiting, and, as the disease progressejs, rapid 
emaciation. IVansient erythema is not uncommon. Local symptoms usually 
occur. If the lungs hccomc involved there are dyspnoea and cough. The 
physical signs may be slight. Involvement of tlie pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic aaises the disease may be prolonged for months ; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress- 
ively downward. 

Diagnosis. — Pymmia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog- 
nized. On the other liand, the following conditions may be ovi3rlooked: 

Osteo-myclitis. — Here the lesion may be limited, the constitutional symp- 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septico-pyaemia may follow gonorrlim or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
clironic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leuco- 
tytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
dillicult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp- 
toms occasionally resemble those of septicfiemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor- 
rhoea, are really instances of mild septic infection. The joints may some- 
times Biq)purate and pysemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeoiion arc 
common. In some latitudes septic and j)ya*mic processes aie too often con- 
founded with malaria. In early tuberculosis, or even when signs of excava- 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will find very 
few exceptions, t^iat an intermittent fever which resists quinine, is not malaria. 

Other conditions associated with chills which may be fiiisiakcn for pya}Tiua 
are profound anaunia, certain cases of Hodgkin’s disease, the hepatic inter- 
mittent fever assoc-iatod with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter- 
mittent fever sometimes seen in ra})idly growing cancer. 

Treatment, — (a) Surgical. — In pyamiia, where the pus is accessible, free 
evacuation and drainage is often the only treatment rejpiired. In a cas(' of 
empyauiia with weeks of high and irregular fever tlie day after operation the 
temperature is normal, and may remain so. Ifti some cases with a local in lo- 
tion Bier’s method of hyperiemia has been used with success, l)ut where the 
focus of manufacture of the poison is acces>ihle tlni> knife should he used. 
Unfortunately, in only too many cases the foc*us of infection is not airessihle; 
it then is a septiea?niia, and for such cases the bacteriologists ha\e intro- 
duced the treatment with vaccines. 

(b) Vaccine Treatment, — By blood cultures or by cultures from the foi-iis 
of infection the orgiuiism is isolatt‘d, then a vaccine is ])repared, and, if 
Wright’s method is followed, the use and dose an‘ regulated by tlie ojisonic 
index of the patient. In many cases where the germ can not be isolated and 
the condition is one of septic fever tlie ordinary antistii('ptoc<K*cus scnmi is 
used, or one of the polyvalent sera, (iood results are obtained in a few cases, 
and we are working in the right direction, Init the method is as yet only in the 
experimental stage. 

(c) Drugs. — ^There arc none which control sejitic fever. The coal-tar 
products are of doubtful service. Quinine may be used. Cold bathing is 
much the best measure to control the fever. 

1. TkILMINAI. iNFKf’TIONS. 

There is tnith in tlie paradoxical statement that jiersons rarely die of the 
disease with which they siitTer. Secomlaiy, terminal j infections carry off many 
of the incurable cases. Flexner analyzed cases of clironic renal and cjirduic 
disease in which complete bacteriological examinations were made at a^lh»l>^^• 
Excluding tul)erculou8 infection, 213 ga\c positive and 42 negative results. 
The infections may be local or general, ’riie former are oxtrcimdy common, 
and are found in a large proportion of all cases of Bright’s disease, arterio- 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disonlerf!. 
Affections of the serous membranes (acute pleurisy, jiericardilis, or perito- 
nitis), meningitis, and cnd(K*arditis are the most frecpient lesions. H 
haps safe to say that the majority of eases of advancwl arterio-sclerosis mid 
of Bright’s disease succumb to these intcrcurrent infections, ’fhe iiiOcti'C 
agents are very varied. Tlie streptoc-occus is the most common, but the ptn'»' 
ihococcus, staphylococcus and goruxoc-cus, and the protcus, pyocyaneus, mid 
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bacilli arc also mot with. It is surprising in how many instances of 
arterio-Bclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonaeum or pleura. 

The general terminal infeotiona arc somewhat loss common. Of 85 cases 
of chronic renal dis("asc in which Flexner found micro-organisms at autopsy, 
38 e.xhibitcd general infeclions; of 18 cases of chronic (-ardiftc disease, in 1 1 
tlie distribution of Ifticteria was general, 'riie blood-serum of persona suffer- 
ing from ndvancinl clironic disease was found by liim'to be loss destructive to 
the staphylocoeeua aureus than normal liuman serum. Other diseases in which 
general terminal infection juay occur arc Hodgkin's disease, leukamiia, and 
chronic tul)erculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis so 
frequently met witli in chronic diborders. 

XIX. RHEUMATIC FEVER. 

Definition. — An acute, non-contagiou.s fever, dependent upon an unknown 
infective agent, and cbaracteriziMl by multiple arthritis and a marked tendency 
to inflammation of the iibroub ti>>ues. • 

Etiology. — DisTiniUTioN and Pkkvalknck. — It prevails in temperate 
and humid climates, (fliurch has collected interesting statistics on this point. 
Oddly enough, tlu; two count riob with the highest admission in the British 
army per thousand of strength — Fgypt. T.n‘2, and Canada, G.26 — ^liave climates 
the most diverse, in lfl03 in Fnglaiul and Wales 1,812 deaths were duo to 
rheumatic fever (Tatham). The di'^ea^e prevails more in the northern lati- 
tudes. In the j\Iontreal (leiu*ral llobpital there were for the twelve years 
ending 1903, 2 deathb in 1S2 cabcs among 12,011 admissions; at the Royal 
Victoria Hospital, ^loiitreal, for ten years ending 1903, 3 deatlis in 285 cases 
among 9,280 admissions (John ^IcCrae). .\t the Johns Hopkins Hospital 
for the fiftemi years ending 1901, there were 3(;0 admissions (330 patients) 
and 9 deaths ('P. .McCrae). The general impression is that thq disease pre- 
vails more in the Britibh Isles than elsewhere: but, ns Church remarks, the 
returns are very im])erfecl (this holds good everywhere). In Norway, where 
eases of rheumatic fev<*r ari' notified, there were for the four years 1888-92 
lJ,fl51 cases, with 250 deaths. 

Season. — In Loiuhm the cases reach the maximum in the months of Sep- 
tornljer and October. In the ^lontrenl General Hospital Bell’s statistics of 
15(1 cases show that the largest number was admittwl in February, March, 
fuid April. And the same is true in Baltimore, 55 per cent of our cases were 
{Admitted in the first four months of the year (^IcCrac). The disease prevails 
most in tlie dry years or a sucet'ssion of such, and is specially prevalent when 
Ibc subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. — ^Young adults arc most frcn^uently affected, but the disease is by no 
limans uncommon in children Iwtwoen the ages of ten and fifteen years. Suck- 
are rarely attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the py<^ 



arthritie-of iafants. Qf '456 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent ; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 jier 
cent below the thirtieth year of age (McCrac). Ten per cent of the cashes 
had the first attack in the first decade. Of the 655 cases analyzed by Whip- 
ham for the Collective Investigation Committee of tlie British Medical Asvso- 
ciation, only 32 cases occurred under tlie tenth year and 80 per cent betwo(*n 
the twentieth and fortieth years. These figures do not give the ratio of cases 
in children, in whom the milder types of arthritis arc very common. 

Sex. — If all ages arc taken, males are affected oftener than females. Of 
our patients, 239 were males, 91 females. In tlie Colleidive Investigation Re- 
port there were 375 males and 279 females. Up to the age^ of twenty, how- 
ever, females predominate. Between the ages of ten and fifteen girls an; inon* 
prone to the disease. 

Heredity. — It is a deeply grounded belief with the public and the jiro- 
fession that rheumatism is a family disease, but Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the dis- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argurnoni 
in favor of its being a house disease. 

OccurATioxs which necessitate exposure to cold and great changes of tem- 
perature predispose strongly, and the disease is met with oftenest in drivers, 
servants, bakers, sailors, and laborers. 

Chill. — Exposure to cold, a wetting, or a sudden clTange of temperaliiro 
are among the factors in determining the onset of an attack, but they wito 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, but as in pneumonia pre- 
disposes the subject to the disease. 

Bheumatic Fever as an Acute Infectious Disease. — (^i)} General Km- 
DENCE. — Bheumatic fever, as Newsliolme has shown, occurs in epidemics with- 
out regular, periodicity, recurring at intervals of three, four, or six years, jiikI 
varying much in intensity. A severe epidemic is a[)t to be followed by 
or three mild outbreaks. 'J^hexurves of the mortalily statistics . . . appn>\- 
imate very closely to those of pyaemia, puerperal fever, and erysi|)elas, dH- 
eases which are certainly associated with specific micro-organisms” (Chunli). 
The constancy also of the seasonal variations is an additional support to 
this view. 

(b) Clinical Features. — Physicians have long been impressed with tin' 
striking similarity of the symptoms to those of septic infection. . In the char- 
acter of the fever, '/the mode of involvement of the joints, thedendency to ir- 
lgpse,\J;h 0 sweats, the anaimia, thqfleucocytosis, and, above all, "the great liabil- 
ity to -lendocarditis and involvement of the serous membranes, the disease 
resembles pysemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthruif' 
of the adult, but as a whole in its mani&|totions at different periods of 
yet even from this standpoint the multil^ manifestations of the rheumatic 
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j)()ison m» childhood and young adults may veiy reasonably be referred to the 
clToct of the toxins of micro-organisms. 

(c) Special Evidence. — ^The bacteriology of the disease is still under dis- 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
foj-ms of streptococci, and a diplococcus by Wasseniian, which is probably the 
prtine as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrococcus rhen- 
vinlicus, l^as beenjsojatcd from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produced 
with this organism, injected into rabbits, endocarditis, arthritis, and subcu- 
tiiiieous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
liaiid, hajj:aajd)Je with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis.^ A view very commonly held is that 
tlio organism producing the disease is an attenuated streptococcus. Beattiej 
in a recent paper, claims that the’results obtained by injecting 8tre])tococci are 
(lifh‘rent from those produced by Micrococciui rheumatics. A point of great 
interest is that Ainlev Walker has obtained formic acid from the cultures of 
tills germ. The problem is one of great difficulty and of the first imiiortancc, 
in \iew of the suffering and incapacity caused by rheumatic fever. 

There is considei-able evidence against the view that it is simply a mild 
ivogenic infection.^ Salicylates have no effect on the ordinary streptococcus 
nfections, and the’dinical course in the streptococcus artliriti^ is very differ- 
■iil; moreover,' rheumatic joints never suppurate. The isolation of sirepto- 
■occi may simply indicate the presence of secondary streptococcus invaders 
util as occur in scarlet fever and small-pox. 

Other views as to the nature of rheumatism are the metabolic or chemical: 
lint it depends u])on a morbid material produced within the system in de- 
oefive processes of assimilation. It has been suggested that this material is 
flctic acid (Prout) or certain combinations witli lactic acid (Latham). 

A nervom theorj/ of acute rheumatism was advocated by the late J. K. 
lilchell, of Philadeljdiia, who believed that the nerve centres were primarily 
ffected by cold and that the local lesions were really trophic in cli^racter. 

Morbid Anatomy, — There arc no changes characteristic of the disease, 
’lie affected joints show hyperai’mia and swelling of the synovial membranes 
11(1 of the ligamentous tissues. There may be slight erosion of the cartilage, 
lie fluid in the joint is turbid, albuminous in character, and contains leuco- 
des and a few fibrin flakes. Pus is very rare in uncomplicated cases. Bheu- 
isilic fever rarely proves fatal, except when there are serious complications, 
uli as i>ericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
lui* forms of inflammation. In death from hyperpyrexia no special changes 
e found. The blood usually contains an excessive amount of fibrin. In the 
’^‘ondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
‘Siinisms have been found, possibly the result of a mixed infection. 

Symptomi. — As a rule, the disease sets in abruptly, but it may be preceded 
^ iiTegular pains in the joints, slight malaise, sore throat, and particularly by 
'^i^illitis. A definite rigor is iincwmon; more often there is slight chilli- 
The fever rim quickly, and ^th it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, tlie disease is fuily mani. 
fest. The temperature range is from 102® to 104®. ' The pulse is frequent, soft 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an jkjaitfiJjjver, 
such as lossjol appetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar ^ur odor. Sudaininal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hyperajnua. The mind-is clear, 
except in the cases with hyporpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre- 
quency of involvement of the joints in our series was lyiee, ankle, shoulder, 
wrkt, elbow, hip, hand, foot. The joint's are not attacked together, but suc- 
cessively. For example, if the knee is first affected, the ri'dness may disappear 
from it as the wrists become jiainful and hot. Th(‘ di.^easc is seldom limited lo 
a single articulation. The amount of swelling is varial)l(‘. FAtensive effusion 
into a joint is rare, and much of the enlargAiient jy-duc to the infiltration of 
the i)eriarticular tissues with serum. The .‘^wi'lling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involv(*s the sheaths of tlie 
tendons and produces groat enlargement of th(‘ liumls and feet. Correspoiul- 
iug joints are often affected. In attacks of great M*verity every one of the 
larger joints may be invohed. Tlio vertebral, sterno-ela\ ieiilar, and pluiljiii- 
geal articulations are less often inflamed in aeutcj than in gonorrhoeal rheuma- 
tism. Perhaps no disease is more painful than acute polpirthritis. The ina- 
bility to change the po.shire without agonizing pain, the dreuching sweats, the 
prostration and utter helplc.ssness, combine to make it one of the most distress- 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102-® and 104°. 
In only 18 of our cases did the temperature rise above 10 1®. In 100 it reacheil 
103® or over. It is peculiarly irregular, with marked remissions and exaeerlm- 
tions, depending very much upon the intensity and extent of the articular in- 
flammatio^j. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and obserNa- 
tions upon the sweats are noted, the remissions will usually be found coinei- 
dent with the sweats. The perspiration is sour-smcdling and acid at first; Imt, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an anannia occurs with greater rapidity* 
The average leucocyte count in our cases was about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex regmn* 
Endocarditis is also a common cause of an apex bruiL The heart should be 
carefully examined at the first visit and subsiHjucntly each day. 

The urine is, as a rule, reduced in amount, of high density and liigli color. 
It is very acid, and, on cooling, deposits urates. The chlorides may l)c gn iilly 
diminished or even absent. Formic acid is jiresent (Walker). Febrile iilbU' 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an c.xcci^ii 

of Bulphocyanides. 
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Subacnte Bheumatism. — This rcprescnts/ia milder form oX the disease, in 
\^hich all the symptoms are less pronounced. The fever rarely rises above 
101®; fewer._joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. — These are important and serious. ^ 

( 1 ) JIypeupyrmia. — The temperature may rise rapidly a few days after 
tlie^pflget, and be associated with ddiriuiu ; hut not necessarily, for the tem- 
perature may rise to 108° or, as in one of Da Costa’s cases, 110°, without cere- 
bral symptoms. Hy])crpyrcxia is most common in first attacks, *57 of 107 cases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. : . 4 ^ 

. ( 2 ) Cardiac Affections. — (a) Endocarditis^ the most frequent and seri- 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent endocarditis (Church). The liability to 
endocarditis diminishes as* age advances. The incidence of organic disease in 
our cases was more than double in patients who had had their first attack below 
the age of twenty years, comparcnl with those w'ith the first attack over twenty 
years of age.^ It increases directly with the number of attacks. Of 116 cases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per c(‘nt in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our casgs showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral sognionts are most frequently involved and the 
affection is usually of the simple, verrucose variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub- 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlookinl. Unhappily, though the valve at the time 
may not be seriously tlamaged, the infiammation starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(h) Pericardithi may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibriiious, or in children purulent. Clinically 
we meet it more frc(piently in connection with this disease than in any other 
acute affection. It was present in 20 cases of our series — 6 per cent — in 
only four of which did elTusion occur. The physical signs are very charac- 
teristic. The condition wfill he fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Mf^cgrdit'is is most frequent in connection with endo-peri cardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
niuscle, which leads to weakening of the w^alls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 
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ported instances of acute dilataj^on of the heart in rheumatic fcvct, in^dno 
of which marked fatty changes were found in the lieart-lihrcs. 

(3) Pulmonary Affections. — Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). They frequently accompany 
the cases of endo-pcricarditis. According t6 Howai’d’s analysis of a lar^e 
number of cases, there were pulmonary complications in only 10.6 per cent 
of cases of rheumatic endocarditis ; in 58 per cent of cases of pericarditis ; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa- 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. — ^I'hese are due*, in part, to the hyper- 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium., associated 
with the hyperpyrexia or the toxiemia, may be active and noisy in character ; 
more rarely a low muttering delirium, passing ilito stupor and coma. It w.is 
present in only five of our 307 cases, and in four of tlicsc we thought the sal- 
icylates at fault. A peculiar delirium occubj in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, cither shortly after 
its administration, or more commonly a few days later. (6) Coma, which is 
more serious, may occur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of those cases are associated with hyj)i‘r- 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and diinl in hiss than an hour. A 
certain number of such cases, as those reported by T)a Costa, have been asso- 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (c) Cofivul- 
si^is are hiss common, though they may precede the con^. Of 127 observa- 
tions cited by Bosnier, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d) JJMrea, The relations of this disease and rheu- 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood, (c) Mminfiilis 
is extremel/ rare, though undoubtedly it does occur. It must not be forgot- 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, {f) Polyneuritis has been described. 1 
saw a remarkable case which followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but with a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vcsicles have already been men- 
tioned as extremely common. lA rod miliary rash may also develop. Scaila- 
tini£orm eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the caMf 
of extensive purpura with urticaria and arthritis — pcliosis rheumatica-^ 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. — These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fascia. Barlow and Warner, in England, and T. B. Futcher, in 
the United States, have paid special attention to their varieties and impel*' 
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tan^,; >Tilioy .awe from a . small slioi to a large }»ea, and are most 

vinous on the fingers, hands^ and wrists. They also occur about the elbows, 
the seines of the vertebriE, and the scapula?. They are not often lender. 
Tfi^-are more common after the decline of the fever and in tlie children with 
disease. In only /> of our patients were th(*y present during the 
attack. Thfi nodules may grow with groat rapidity and usually last for 
or, months. They are more common in children than m* adults, and in 
the former their presence may be regarded as a positive indication of rheuma- 
tism. They have been noted particularly in association with clirojiic rheumatic 
ondocarditis. Subcutaneous nodules occur also in migraine, gout, and arthrh 
tis defojrmans. Histologically they arc made up of round and spindle-shaped 
tells. In addition to these firjn, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6^reol “ nodosites cutanqes epheiijieres.’’ In a case of chronic vegetative 
endocarditis (Avithout arthritis), which I saw with Hr. J. 7\. ^Mitchell, there 
were, in addition to occasional ^revatcul spots nsembling urticaria, areas of 
indltration in the skin, from Iaa'o to three lines in diameter, not ehwated, but 
pale pink, and e\(juisitely tender and pain fid even Avithoiit bi'ing touched. 

Thcy;;(^ursc of acute rhenmatisni is c\trem(‘ly variable. It is, as Austin 
Mint first showed, a self-limited disease, and it is not probable that medi- 
cines have any s])ecial influence upon its duration or course. Gull and Sutton, 
Avlio likewise studied a series of 02 cases without special treatment, arrived at 
the same conclusion. 

Prognosis. — liheumatic fever is the most serious of all diseases Avith a low 
death-rate. The mortality is rarely above 2 or 3 per ccut. Only 9 of our 330 
patients died, 2^7 peiJ^ent, all with endocarditis and 0 Avith pericarditis. 

Sudden death in rhenmatic fever is due most frequently to myocarditis, 
nerringham has reported a ease in AAliich on the foiirloenth day there was 
fatty degeneration and acute inflammation of the myocardium, lii a few rare 
cases it results from embolism. I saAV one case at the Montreal General Hos- 


pital in which avc tliought possibly the Midden dealh Avas due to Fuller’s alka- 
line treatment, which had been kept np by mistake. There Avas slight endo- 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes folloAv excessive doses of the salicylate of soda. 

Diagnosis. — Practically, the recognition of acute rheumatism is A*cry easy; 
hut there arc s(‘veral affections Avhich, in some ])arliculars, closely resemble it. 

(1) Multipj.e Secondary Arthritis. — ^I' ndor this term may be em- 
hracod the various forms of arthritis Avhicli come ou or follow in the course of 
Ihi? infective diseases, such as gonorrlia?a, scarlet fcATr, dysentery, and cerebro- 
^junalmuyiingi tis. Of these the gonorrhmal form Avill receive special coiisid- 
Gfalion and is the typo of the entire group. 

(2) Septic Arthritis, which occurs in the couracL. of- pyaunhi from any 


cause, and particularly in puerperal fever. No hard and fast line can be 
^rawn between these and the cases in the first groups hut the inflammation 
^ajiidly passes on to suppuration and there is more or less destruction of the 
luints. The^iifjonditions under which the arthritis occurs give a cIcav at once 
^ the nature of the case. Under this section mav also be mentioned : 


(^) Acute^ necrosis or acute osteo-myelitis, occurring in the lower end of 
femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. «'rhc_g.mil.er Jutonsity ot the loeiil symplo.u., 
theiinvolveiucnt of Ihe epipliysc-s riOliet Uiaii the joints, ami tl^ njor, 
serious constitutional ilisturbances are ppjiits to he eonsmlcrod. Ihc con- 
ditmh Is iniTSrtuuatel/ often mistaken for acute arthritis, and as the treat- 
ment is essentially surgical, the error is one which may cost the life of tlio 

The amite arlhrilh of infants must bo distinguished from rheuma- 
tism It is a disease which is usually coulincil to one Joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The alfcction is most co,„. 
mon in sucklings and is undoubtedly pyannic in character. It nmy also occur 
in the gonorrhmal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . , , n n • • j n 

(3) Gout.— While the localization in a single, usually a small, ]oinl, tlio 

age the history, and the mode of onset arc features which enable us to rciof;- 
nize acute gout, there are everywhere many cases of acute arthritis, ca led 
rheumatic fever, which are in reality gout> The involvement of .'icieral iif 
the larger joints is not so infrequent in gout, and unless, toplu arc prevent, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , -r 1 • I ^ 

(I) Acute ARTiiums Defoumaxs.— T n several cases I have mistaken 

this form for rheumatic fever, it may come on with fever and multiple arlliii- 
tis and for weeks there may be no suspicion of the true nature of the disea.-u. 
Gradually the f(*s«r-snbsides, but the iieriarl icular thickening persists. .\s a 
rule, however, in the aoiitc febrile eases the iinnheinent of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. , ,1 

Treatmeiit.-tThe bed should have a .smooth, soft, yet elastic mat revs. 
The patient should wear a flannel night-gown, which may be opened a I tlio 
way down the front and slit along Ihe outer margin of the sleeves, llncc 
or four of these should be made, so as to facilitate the frequent changes re- 
quired after the sweats. He may wear also a light flannel, cape abmil the 
shoulders. He should sleep in blankets, not in .shi'cts. so as to reduce the liabil- 
ity to catch cold and obviate the iiiipleasaiit clamminess coiisiqiient upon licmi 
sweating. Chambers insisted that Ihe liability to endocarditis and pericanlius 
was much reduced when the patients were in blankets. ^ 

,2 Milk is the most suitable diet. It may be diluted with alkaline 
waters. Lemonade and oatmeal or barley water should bo freely given. l 
kthirat is usually great and may lie fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The foiid should bo o'y" * 
short and stated intervals. As eonvale-seenee is established a fuller diet m-ij 
Be allowed, but lufi&t should be used sparingly. 

The local tr eatment is of the greatest importance. It often siilliciv 
wta^he ^e^l joints in cotton. If the pain is severe, hot cloths 
appli^, saturated with FuUcrls lotion (carhonale of soda, 6 drachms: bn" , 
num, 1 oz. ; glycerine, 2 oz. ; and w'liter, 9 oz.). 'rincture of aconite or c 1 " ^ 
may be employed in an alkaliqp solution, (,'hloroform liniment is also a gey 
application. Fixation of the joints is of great service in allaying 
I have seen, in a German hospital, the joints enclosed in plaster of 1 • 
apparently with great relief. Splints, padded and bandaged with mode . 
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firnmessj will often bo found to relieve pain. • Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
it^eijljiiod, which was used so much a few years ago, is not to be compared with 
tlKBf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
rhou^ the introduction of the salicyl compounds has becA a great boon. 
Pribram’s exhaustive consideration of the <[uestion, extenrling over some 67 
pages (NothnagcPs Handl)ucli, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perliaps better than anything else that the tlierapeu- 
tics of the disease arc still far from satisfactory. 

Tukatmkxt wrriL Tin-: SAJiicvL Co^H’orNos. — Salicin, introduced in 
1876 by Maclagan, inay 1)C used in doM*s of 20 grains every hour or two until 
tli(‘ pain is relieved. It lias tliq advantage of being less depressing than the 
salicylate of soda. It is also pcT^iaps tlu; be>l drug to u^e for children. Sali- 
cylic acid, 15 to 20 grains, may lie given cvcmt tuo hours in acute cases until 
the pain is rclie\(vl. it is hc<t gi\en in capsules. Salicylate of soda, 20-grain 
(loses every two hours, is perha])s tin* he>t*of the drugs for general use in the 
acute rheumatism of adults. After the ])airi has boon relieved, the drug should 
he gi\en cxerv four or live hours imtil the temperature lu'gins to fall. The 
pot UL .bicArbaua U* may ho givcm with it. Oil of wintergreen, 20 minims 
(ivery two hours in milk, may he iH(‘d if the ^alic\ late of soda disagrees. There 
are many other salicyl compounds introduced of late, but the best results are 
obtained from the use of one or other of the ahoxc-named preparations. There 
can be no question as to their eflicaev in relieving the pain in the disease. A 
majority of observer agrc'c that they also protect the heart, shorten the course, 
and render relapse less likely. 

The ^LKALixjb; Tukatmi^nt.— *-Potassium bicarbonate may be given in 
half-drachm dosoii every three hours xvith the salicylic acid or salicin,^ Fuller’s 
pfan was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of xvater, rendered effervescent at? 
the time of administration by half a drachm of citric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should bo xvatched carefully during the adjninistration of full 
doses ^ Ihe alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stinga 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 21" per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit- 
erature on the subjivt. 

/ To allny the pain opium may be given in the form of Dover's poxvder, 
or morphia hypodermicaliy. Antipyrin, antifebrin, and phenacetiii are useful 
^nudimes for the purpose. During convalescence jron is indicated iu'full 
dosi's, and (juinine is a useful tonic. Of the complications, hyperpyrexia 
should be treated by the cold bath or the cold pack. The trcatmeiit of endo- 
^Jirdiiifl and pericarditis and the pulmonary com|)lications xvill be ccuisidcred 
Undop their resjxectivt* sections. 

prevent and arrest endocarditis Gaton urges the use of a serii's of small 
, ^^i^ters along the course of the third, fourth, lifth, and sixth intercostal nerves 
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of the left side, applied one at a^time and repeated at different .points. Potas- 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about six weeks. 

XX. CHOLEBA ASIATIOA. 

Definition.— A §p.(^ific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary. — C’holcra lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of tratlic up the threat Lakes, and finally reached as far west a< the 
military posts of the uppiT Mississijipi. In the same year it entered the United 
States by way of New York. There weye recurrences of the disease in 
1835-30. In 1818 it entered the country tfirough New Orleans, and spri'iul 
widely up the ^lississippi \"allev and across tlie contiiund to California. In 
1849 it again appeared. In 18.-) Nt was intiodiiced hy immigrant shijis into 
New York and jirevailed widely ihroughout the country. In ISOti and in isiil 
^ there were Icj-s scriou- epidemics. In 1873 it again appeared in the I’mliHl 
States, hut did not ])re\ail widely. In 1884 there was an outbreak in Eiirojx*, 
and again in 1892 and 1S93. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gaimd a 
foothold here since 1873. It has jirevailod in the Philippines, but is now. 1004, 
well under control. 

Etiology. — In 1881 Koch announced the discovery of the specific organ- 
ism of this disease. Suh'*oquent observations have confirmed his statciiivTit 
that the comma bacillus, as it is termed, occurs constantly in the true cholora, 
and in no other disca'^e. It ha^ the form of a slightly bent rod, wdiich is 
thicker, but not more than about half the length of the tuhcrclo bacillus, and 
sometimes occurs in corkscrew-1 ike or S forms. It is not a true bacillus, but 
really a spirocha^tc. The organi'^ms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in tbc 
water-tanks in India, and they were isolated from the Elbe winter during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may h(‘ 
in the faeces of healthy persons. The bacilli are found in the intestine, in tlw 
stools from the earlie.^t period of the disease, and vitv abundantly in the cluir- 
acteristic rice-water evacuations, in which they may lie seen as an almost puro 
culture. They very rarely occur in the vomit. I^ost mortem, they arc found 
in enormous numbers in the intestine. In acutely fatal cases they do not K'«‘ni 
to invade the intestinal w'all, but in those with a more protracted courn' tlu')' 
ar6 found in the depths of the glands and in the still deeper tissues. K\pui'i' 
mental animals arc not susceptible to cholera germs mlininistered per os. 
if introduced after neutralization of the gastric contents, and if kept ih ‘‘na- 
tact with the intestinal mucosa by controlling peristalsis with opium, gninoft' 
pigs succumb after showing cholera-like symptoms. The intestines arc lilbd 
with thin, watery contents, containing comma bacilli in almost pure cullin’^- 

Cholera Toxin.— Koch in his studies of cholera failed to find the 
in the internal organs. He concluded that the constitutional symptoiui^ of 
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me oisease re 'ilted from the absorption of toxic bodies from the intestine. 
In old cholerr,- ^jj^es ptomaines are contained; ilioM; jjrobably have nothing 
to do with tjjf . Tjation of human cholera, li. rfeiller has sliowii that the 
cholera toxiij^AlyllKately associated with the prol(?id of tlie bacterial cells, 
andy being oSj^ry labile nature, can not be .separated. Dead cultures are 
toxic; and the symptoms produced by the introduction of even minimal 
i^nounts are often comparable with tho.'^e of the algid stage; of cholera asiatica. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal causes recovery is often e(pially as rapid. The intracellular 
cholera toxin is poisonous to animals if introdu('(‘d into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injunMl. 

IMMUNITV. — From a recent careful .study (11)01) of the que.stion of pro- 
tective inoculation, K. P. Strong concludes tliat there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kolle promise good results. 

Modes of Infection. — As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal- 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash- 
erwomen and those who arc brought into very close contact with the linen of 
the chpl^jft patients, or with their stools, arc particndarly prone to catch the 
disease. There have been several instances of so-called ^Maboratory cholera,” 
in which students, fiaving been accidentally infected while working wdth the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

VegetaJjles which have been washed in the infeet(‘d wmter, particularly let- 
tuces and cresses, may convey the disease. may also be contaminated. 

The bacilli live on fresh bK*ad, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by liuw-«liould be borne in mind, since it has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to be much tlreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
ing, cooking, and washing. The virulence of an epidemic in any ri’gion is in 
direct proportion to the imperfection of its water-supply, lu India the demon- 
stration of the connection between drinking-water and cholera infection is 
^niM])leto. The Jlti^mburg epidemic is a most remarkable illustration. The 
nnliltercd water of the Elbe was the chief supply, nlthougli taken from the 
^b(‘r in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from wliat source the contagion came, 
^bother from Russia or from France, but in August, 1892, there was a sud- 
den explosive epidemic, and within three month.s nearly 18,000 persons were 
^Hacked, with a mortality of 42.3 per cent. The iioighhoring city of Alton a, 
^bich also took its water from the Elbe, but wdiich had a thoroughly well- 
®9^ipped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of eliolera are riM'Offiiizc'd: ilic first/in wlnCIi 
many individnaTs are attacked siimiltaiieously, as in ilie Hamburg outbr(‘jik, 
and in which no diri'ct connection can be traced between tlie individual cases. 
In this type there is widespread contamination of the drinking-water. In tlie 
other the cases occur in groups, so-called cholera nests; individuals are jK.t 
attacked siniultaneoiisly luit successively. A direct connection between tho 
cases may be very difficult to trace. Again, both these types may be com- 
bined, and in an epidemic which has started in a widt'spread infection through 
water, there may be other outbreak^, which are examples of the second or 
chain-like ty])c. 

Pettenkoier, on the other hand, denies the truth of this drinking-wator 
thepjy, and maintains that the conditions of the soil are of the greatest im])or- 
tance; particularly a certain porosity, <'ombined with moisture and contamina- 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it lins, 
in many notable cases, been widely spread l>y j)ilgrims. Ft is carried alx) hy 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated hy want of food and hy bad surroiuid- 
ings. Depressing emotions, such as fear, nndouhtedly ha^ a marked influiuicc. 
[It is doubtful whether an attack furni^luxs immunity against a second one. 

Morbid Anatomy. — A ]X)st-mortcm diagnosis of the nature of tlu* disease 
could be made by any competent bacteriologist, as the micro-orgauisms are 
specific and distinctive. The IkmIv has tlu; app(‘araiUM‘s associated with ])ro- 
found collapse. There is often marked post-mortem ch;valion of temperature. 
The rigor mortis sets in early and may produce displaceim;nt of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move- 
ments of the arms and legs have also been not(.*d. Tlu* blood is thick and 
dark,, and there is a remarkalile diminution in the amount of its wattir and 
salts. The peritona;um is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intc.stine usually contains a turbid scriiui, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyporrcmic; later the con- 
gestion, which is not uniform, is more marked, especially about the Ecycr's 
patches. Post mortem the epithelial lining is sometimes denuded, but ibis 
is probably not a change which takes place fretdy during life. In the stools, 
however, large numljcrs of columnar epithelial cells have been d('scrihcil by 
Homer and others. The bacilli are found in the (^ntents of the inlcMme 
and in the mucous membrane. The spleen is usually small. The liv(;r .md 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis c.nd 
destruction of the epithelial cells. 

Symptomi.— A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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ThroB stages may he recognized in ihe attack: the preliminary diarrhma, 
the collapse stage, and the period of reaction. 

' {o) Tpg PRELIM iNAitY DiAUUiicJiA may sot in abruptly without any pre- 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. ^ 

(Z/)* CotLAPSE Stage. — They (liarrhoia increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
cvaciiatioiis succeed each other rapidly. There are in some instancesigriping 
pains and tenigsmus. More coinmonly there is a sense of exhaustion and col- 
lapse. llie thirst becomes extreme, the tongue is white;;; cramps of great 
severity occur in the legs and feat. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features an; shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the so(jkets, the nose is pinc\^ed. the cheeks are hollow, the voice becomes 
* husky, the extreniities are cyano>ed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration.'’ The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degnx's below normal, but in the 
rectum and in the internal parts it may be 103° or 104°: The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi- 
tion of coma, though consciousn(‘<s m often n'taincul until near the end. 

The faaces are at first yellowish in color, from the bile pigment, but soon 
they become graj’ish-whitc and look like turbid whey or rice-water; whence 
the term rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid 1^^n tains albumin and the chief mineral ingredient is chlo- 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are s(!en, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result ortlie concentration of 
the blood consccpient upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-gland's inerea>e in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not more than two or three hours, hnt more commonly from twelve to twenty- 
four. There are in^tanci's in which the patient dies before purging begins — 
the so-called cholera sicca. 

(c) Reaction Stage. — When the ])aticnt survives the collapse, the cyano- 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or pre.scnt a definite erythematous rash. The heart’s 
action becomes stronger, the urine iiuTeascs in quantity, the irritability of the 
stomach disappears, the stools are at longer inten als, and there is no abdom- 
^^nl pain. In flic reaetion the temperature may not rise above normal. Not 
infrequently this favoralile condition is interrupted by a recurrence of severe 
'lifirrhoea and the patiqpt is carritHl off in a rclajise. Other eases pass into 
condition of what has been called choJcrn-liiphoid, a state in which the 
patient is delirious, the pulse rapid and foel)h\ and the tongue dry. Death 
finally occurs with coma. 4’hese syfnpioms have been attrihuied to uricmia. 

During epidemics attacks are found of all grades of severity. Ihere are 
^scs of diarrhoea with griping pains, liquid, copious ■stools, vomiting, and 
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cramps, with slight collapse, "fo these the term cholerine has been* applied. 
They resemble the milder cases of cholera noslras. At the opposite end of the 
series there arc the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are ovorwhelined with the poison and die comatose, without the 
preliminary stage of collap>e. 

Complications and Sequelae. — The typhoid condition has already been re- 
ferred to. The ccuisecutivo nephritis rarely induces dropsy. Diphtluinlic 
colitis has been described. There is a special tendency to diphtheritic mflam- 
mation of the inuenns ineinbrane<, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses -may occur in 
different parts. Siipj)uralivc parotitis is not very uncommon. In rare in- 
stances local gangrene may occur. A Iroublesomc symjdom of convales(‘cnce 
is cramps in the miiscles of Ihe arms and legs. 

Diagpiosis. — The only affection with whvjh .\sintic cholera could be con- 
founded the cholera noalras. the sesere choleraic diarrluea which occurs 
during the summer months in temperate climate>. 'riu' clinical ])icture of Die 
two affections is identical. Tlie extreme collapse, vomiting, and rice-iiatiT 
stools, the cramps, th(‘ cvaiiO'-i'd appearance, are all seen in the worst form> of 
cholera nostras. In enfiM'hled p(‘r>nns death may o(‘cur within twelve hours. 
It is of cour-e extremely inijiortant to be ahh‘ to diagnose between th(‘ two 
affections. This can only he done by one thoroughly versed in hacteriologicul 
methods, and conversant uith tlu^ dixer^il'n'd flora of the intestines. 

Attacks \ery similar to Asiatic cholera are produced in poisoning hv 
arsenic, corrosive suhlimat(‘, and c(‘rtain fungi; but a difficulty in diagIlo^is 
could scarcely ari^e., ♦ 

The pro/yno.sis* is always uncertain, as the lOortality ranges in difTcront 
epidemics from 30 to 80 per cent. Intemjierance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly t?ays of the malignant form, “ It begins where 
other dist*a<es end — in death.” (’a'-es with marked cyanosis and very low feiii- 
peraturc rarely recover. 

Prophylaxis. — Preventive measures are all-important, and isolation of Iho 
sick and thorough di^infeet’on ha\e effectually prevented the disease euteniig 
England or the I niti’d Stales since 1S73. On several occasions since I hut 
date chol(;ra has been brought to various ports in America, hut has luvn 
checked at quarantine. During epidemics the greatest care should he exer- 
cised in the disinfection of the stools and linen of the patients. WIkmi nu 
epidemic prevails, ]}er^ons shouhl be warned iu)t to drink water un!e-> pre- 
viously boih‘d. Errors in diet should be avoided. As the disease is noi in<>rr 
contagious than tyjihoid fcv(*r, the chance of a porM)n pas.sing safely thv'iigli 
an epidemic depends v(;ry much upon how far ho is.ahlo to carrv out ihor- 
oughly prophylaeiio measures. Digestive disfurhaneea are to he tiv.if(d 
promptly, and particularly the diarrluea, wliicb so often is a prolimitiarv 
tom. For this, opium and acetate of lend and large doses of bismuth >h(nil(l 
be given. 

; Medicinal Treatment.— During the initial stage, wlum the diarrh" :! is 
LOt ex^ive but the abdominal pain is marked, opium is the most clllcit ^t 
rai^y, and it should be given hypodermically as morphia. It is advi-»^'l^ 
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to give si once a full dose, which may be rcfieated on the return of the pain. 
It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 
■ writers speak strongly against the use of opium. Undoubtedly it must be 
'.given with caution, but, judging from its effects in cholera nostras, I should 
^y that collapse per se was not a contra-indication. The patient may be 
(fallowed to drink freely. For the vomiting, which is very difficult to check, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Riimpf advises calomel (gr. J) every 
two hours. 

External applications of heat should be made and a hot bath may be 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will bo found serviceable. 

Irrigation of the bowel — enteroclysis — with warm water and soap, or tan- 
nic acid (2 per cent), should be used. With a long, soft-rul)ber tube, as much 
as 3 or 4 litres may be slowly iA’jecte<l. Xot only is the colon cleansed, but 
the small bowel may also be reached, as shown l)y the fact that the tannic-acid 
Bolutions have been voinit(;d. 


Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes ])lace rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of 
milk in Toronto, in the ejiidemic of 183 1. A litre of salt solution at 107° may 
be injected, and repeated in a fe\v liours if no reaction follows. Less risky 
and equally efficacious is the subciifancous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rublier tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
l^neath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some aign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special jiains should be taken to regulate the diet 
and to guard against recurrence.s of th<» severe diarrhma. 


\ 
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XXI. YELLOW FEVER. 

Definition. — fever of tropical and subtropical countries, characterized by 
alojunittiaof varying intensity, with juwidice, albuminuria, and a marked ten- 
to haimorrhage, especial ly from the stomach, causing the “ black vomit.'’' 
specific organism has not yet been found, but the disease is capable of 
iniiig transmitted through the hite of a mosquito, the fasciafa. 

Etiology. — The disease pjcvails cndemically in certain sections of the 
bpajiish Main. Until recently it has existed in Cuba. From tliese regions 
it <x'caHionally extends and, under suitable conditions, prevails epidemically 
the Southern States. Now and then it is brought to the large seaports of 
be Atlantic coast. Formerly it occurred extensively in the United States. 
^ Hie latter part of the eighteenth century and the beginning of the nine- 
^Hth, frightful epidemics prevailed in Philadelphia and other Northern 
The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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tliew Carey, was the most scrioiU that has over visited any city of the Mtddli' 
States. The mortality, as given by Carey, during the inoiitlis of August, Sep 
tember, October, and N^ovcnd)or, was 4,041, of whom died, in the Tiioiitlis 
of September and October. The population of the city at the time was ojily 
40^000. Epidemics occurred in the United States in 171)7, 1798, 1799, and 
in 1802, when ttie disease prevailed slightly in Boston and extensively in Balti- 
more. In 1803* and 1805 it again appeared; then for many years the out- 
breaks were slight and local izal. In 1853 the disease raged throughout tlio 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidtuiiic 
along the Idexican side of the Bio Grande. It crossed into Texas and pre- 
vailed in several of the border towns. In Laredo tliere wen* 1,014 cases, witli 
107 deaths. The efiicient work of the public h(‘altli service is shown by tlie 
differences between Xew Laredo on the MexAan border, just across the river, 
where 50 per cent of the population contracted the disease', and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wido- 
fipread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis- 
ease and its general symptomatology arc exhaustively treated of in the classical 
works of R6ne La Boche and Berenger-Feraud. 

Guit^ras recognizes three areas of infection; (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and pihev Spanish-Anier- 
ican ports. (2) The perifocal zone or regions of periodic epidemics, includ- 
ing the ports of the trojdcal Atlantic in America and Africa. (3) The zone 
of accidental ej)idemics, lying between the 35th and 45th parallels of noitli 
latitude. 

Cq^XDITlONS FAVOHTKO THE DEVELOPMENT OF EPIDEMICS. — YelloW fcvcr 
is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above 1,000^ feet. Its ravages arc most serious in citici^, particularly when the 
sanitary conditions are unfavorable. It is always most s^ivcic in the badly 
drained, unhealthy portions of a city, where the population is crowded togt lhcr 
in ill;j^ntilated, dark houses. The disease ])revaila during the hot sc:i-on. 
Humidity and heat seem to be the proper coi'fiicients for the preservation of 
the poison. 

The epidemics in the United States have always been in the Bummei’ Jind 
autumn months, disappearing rapidly with the onset of cold weather. 

Hode of Transmission. — No belief has been more strong among the holy 
than that the disease is transmitted by infected clothing, and <piarantinc cllortfl 
are chiefly directed to the disinfectioa.Dl fpmitos of all sorts shipiu'd I'loni 
infected ports. The remarkable series oi experiments carried out by the ‘d- 
low-JEeier Commission of the United States Army, consisting of Drs. 

Reed, Carroll, I^azear, and Agramonte, have denionstrabid conclusively 
tlie dise^ can not be conveyed in this way. At Camp Lazear, Cuba, a lioioc 
house was so constructed as to shut out the sunlight and fresh air, ami 
vestibule was thoroughly screened. The average temiHjralure for sixiy-i'l'*^'® 
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days wae kept about 76° F. Boxes filled i^^tli sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the liouse. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at niglit unpacking them, in their experi- 
ments with the fomitcs, seven, in all, non-immune subjects during tlie period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Tliese experiments, conducted in tlie most rigid and scientific man- 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans- 
niiitcd ])y nK)s<jiiitoes. Stiiniilated by the work of Ross on malaria, the Amer- 
ican Cpminission above-named has demonstrated conclusively that yellow fever 
is Iraag/errcd by a mosquito, i^Ugotnyta fasciata, previously fed on the blood of 
iufecte<l persons, 'fhe CommJksion' showed also that in non-immunes the 
disease could be ])rodueed l)y (Either the sulKuitaneous or Ihc intravenous injec- 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before the mos([uito is capable of introducing the infection. 
The bite at an early ])eriod after contamination does not (*onfer .immunity 
against a suhscciuent attack. The period of incubation in 13 cases of experi- 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

We must bear testimony to the lu^roism of the young soldiers who vol- 
untarily, without cqupensation and purely in the interests of humanity, sub- 
mitted to the experhnents, and also to the z.eal with which menibcrs of our 
profession have, at great personal risk, attempted to sol\e the riddle of this 
most serious disease. \The death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Corgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis- 
ease. No cases (K'curred from 1901 to 1904. Under Cuban control there was 
a alight recrudescence in the island, but it has again been stamped out. 

As Reed ])oints out, the mosquito theory fits in with well-riH*ognized facts 
in connection with the e])idemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Tnke malaria, the disease prevails most during the mos- 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its proNalencc in a very 
uiild form among children. As Guitcras remarks, “ the foci of eiidemicity 
JJT’c essentially maintained by the creole infant population, wdiicli is subject 
the disease in a very mild form.^^ In all probability the immunity which 
Mcquired by prolonged residence in a locality in which the disease is endemic 
due to the occurrence of very slight attacks. 

Gne attack docs not always confer immunity. Roseuau reports tw'o attacks 
^dhin a period of eight years, and IJbby two attacks within a period of two 
years. 

The specific germ has not yet l)een discovered. 
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Morbid Anatomy .-J-The skirf is more or less jaundiced, even thcnigh the 
patient did not appear yellow before death. Cutaneous haBmorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, show^ 
fatty change; the stomach presents more or less liyperaemia of the mucos^ 
with catarrhal sVelling. It contains the material which, ejected during lif(», 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the cells, in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 18‘^cS, 
the appearances of this organ have been very carefully studied, and some liave 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The ki^cys always show traces of dif- 
fuse nephritis. The epithelium of the convofiitcd tubules is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. — ^fbe incubation is usually thn^e or four days; in 13 cxp<Mi- 
mental cases it ranged from forty-one hours to five days seventeen hours. 'V\\o 
^^QUsej is sudden, as a rule, ^yithout proinonitoiy symptoms, and in the ejnl\ 
hours of the morning. ^ Cliilly feelings are common, and are usually associalnl 
withUmadxuihe and very-fsaYcre pains in the back and limbs. oL The fever j ix's 
rapidly and the skin feels very hot and dry. Th(i tongue is furred, but moi."!: 
f the throat sore. * Nausea and vomiting are not constant, and become more 
intense on the second or third day. "I’lie bowels are usually constipated. Tlu* 
following, in detail, are the more important ebaracteristic* : 

F^vijiKS- — Even as early as the first morning the patient may present a 
characteristic facies, one of the three distinguisliing features of the di^en^o. 
which Guiteras describes as follow.^: The face is Hushed, more so than in jiii\ 
other acute infectious disease at such an early period. Jlie eyes are injV'cii'd. 
the color is a bright red, and there may be q, slight tumefaction of the cyel 
and of the lips. Even at this early date there is to be noticed in connirlioii 
with the injection of the superficial capillaries of the face and conjunctiva' a 
Blighbjcteroid tint, and ^Hhe early manifestation of jaundice is undoubtedl} 
the most characteristic feature of the facies of yellow fever.” 

The Fever. — On the morning of the first day the temperature may raiiirc 
from 100° to 106°, usually it is l^etwecn 103° and 103°. During the evenm^ 
of the first day and the morning of the second day the temperature keeps alxnit 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the nun n- 
ing of the third day, or in abortive cases even at the end of twenty-four liours. 
In cases that are to terminate favorably the defervescence takes place by 
daring a period of two or three days. The remission n r stage of cahn^ it 
has called, is succeeded by a febrile reaction or secondary feven wbiih 

lasts one, two, or three days, and in favorable cas(is falls by a short lysis. G'l 
the other hand, in fatal cases the temperature is continuous, becomes lii.dn r 
than in the initial fever, and death follows shortly. 

The Pulse. — O n the first day the pulse is rarely more than lOQ or Ih^* 
On the second or third day, while the fever_styjj^e^ up, the pulse 
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tojEgJl, as much perhaps as_20^ beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a teiriperature range of.l03° and 
a pulse of only 75, or “ a temperature l)etween 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de- 
scribed by Faget, of New Orleans. During defervescence the pulse may be- 
come still lower, down to 50, 48, or 45, or even as low as 30; a slow pulse at 
ibis period is not the special circulatory feature of the disease, but the blowing 
of-tke pulse with a steady or even rising temperature, 

AjiBUMlNuniA. — This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. Ouiteras says very truly that 
it is very rare so early in other fevers e\c(‘])t lhos(; of an unusually severe type. 

Even in the mild cases that do not go to b^ — c'asis of ^ walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself.” It may be quite transient. In the severer cases the amount of albu- 
min is very large, and there miiy be numerous tube-casts and all the signs of 
an acute nephritis; or complete suppre.ssion of the urine may supervene, and 
death may occur in unemic convulsions or coma within" f wen ty-f our or thirty- 
six hours. 

Gastric Features. — Black VomiV^ — Irritability of the stomach is pres- 
ent from the very outset, and the vomited matter consists of the contents of 
tlie stomach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease the vomiting becomes more pronounced and in the severe 
cases is characterized by the presence of blood. It may be copious and forci- 
Uo, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present — pctechiaB 
on the skin and bleeding from the gums or from other mucous membranes. 
The boffels are usually constipated, the stools not clay-colored, except late 
in the disease. They arc sometimes tarry from tlie presence of altered blood. 

Mental Fe.\.titres. — Tn very severe cases the onset may be with active 
(loUrium. As a rule, in a majority of ca^^es, even when there is black vomit, 
tlicrc is a peculiar alertness; tlie patient watches everything gomg on about 
him with a jieculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Ouiteras). 

Kelapses occasionally occur. Among the varieties of the disease it is impor- 
tant to recognize the mild cases, characterized by slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In, the. absence of a 
pp'vailing epidemic, they would scarcely be recognized as yellow fever. Coses 
of greater sevcrityjia.ve high fever and the features of the disease are well 
oiarked — vomiting, extreme prostration, and hamiorrhago-s. And lastly, in the 
nialignant form the patient is overwhelmed by the intensity of the fever, and 
^oiith takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
in various parts of the body, and diarrhcca. 

Diagnoiis. — (a) From Denoue. — ^The difficulty in the differential diag- 
nosis of these two diseases lies in their frequent coexistence, as during the epi- 
^oinic of 1897 in parts of the Southern State. During the autumn of 1897 
^0 profession of Texas was divided on the question of the existence of yellow 
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fever in the Stale, some claiming that the. dJsoase was den^nio, oiliors, includ- 
ing (Jnitcras and West, tliat yellow fever also existinl. In a majority of the 
cases the thri'c iliagnostic i)oints upon which (Inilcras lays st ross— »-i he facies, 
the albuminuria, and the slowing of the pulse with maintcnan(*o or elevaticui 
of the fever — are sutlicieht for the diagnosis. Jlo states, loo, thabjiaundiic, 
which dot\s sometimes occur in dengue, rarely appears as early as the wk'oikI 
or third day of the di^^ease, and on this much stress should he laid. Tta'm- 
orrhages are iiiueh l(‘ss common in dengin*, hut that tlu*y do occur lias hccfi 
recognized hy authorities (‘ven since the time of Itush. 

{h) Fuom .M.ViiAiiiAii Fi:\ KK. — In the early stages of an I'pidc'mic ca-cs 
are very apt to he mistaken for malarial fe\c‘r. lu the Southern States ilu> 
outbreaks lane u>ually been in the late summer months, (lie very season m 
which the a‘stivo-autumnal fever pnwails. Among the ])oinis to be sj)e(‘inll\ 
noted are the absence of early jaundic'c'. Even in the most intense types of 
malarial infection the color of the skin is fafwdy changed within four or IIm* 
days. To the experienced eye the facies would be of considerable. help if tlio 
case was s('(m from the outset. Albumin is Tardy present in the urine m) 
early as the second day in a malarial infection. Other important points aic 
the marked swelling of the spletm in malaria, wbil(‘ in yellow hner it is not 
much enlarge<l. Ila-unorrhages, and particularly the black vomit, ^epistjixis, 
and bleeding gums are very rare in malarial inb'ction. In the so-called ba'iii- 
orrhagic malarial f(‘ver the patieid has usually had pre\ions attacks of malarin. 
Ha3maturia is a prominent feature, while in yellow fever it is by no nicaiis 
fnKpient. A special point of greater importance, perba])s, than any of tlic-c 
general symptomatic features is the examination of the IiIckkI for the Miiiill, 
ring-shaped organisms of the fcstivo-autumnal infi'ction* As a r\d<‘. tlicir 
presence is readily determin(‘d by any one familiar with tlu'ir genc'ral eliariic- 
ters. They are, however, of all forms the most dillicult to recogniz«‘. Mink 
while very abundant in many cas(*s, tlu'n* are others in uhich (law an‘ ex- 
tremely scanty in the ]H‘ripheral circulation. 1’be work of (he army MirLrc(m< 
in Cuba shows that in a large* j)ropr)rtion of ca>es then* is not muvh dilViciiliy 
in recognizing the aMivo-autumnal fever from \m*1Iow feM*r. 

Frogno^ilt. — In its graver forms, yelloxv fever is one of the most fatal of 
epidemic di^M^ases. The mortality has ranged, in xarious opidc'inics, from I5 
ta35 per cent. In heavy drinkers and those* xvho have* br‘en e\po.M‘d to IimhI- 
ships the death-rate is much higher than among tlu* b(*tter classi's. In tlu' 
epidemic of 187ft, in Acw Orleans, while the mortality in hos])itals was omt 
50 per cent of the wdiite and 2\ per cent of the colored patients, in prixMte 
practice it was not more than 10 per cent among the white patients. 'd'C 
death-rate was very low in the epidemic of 1807. ^ 

PTOpliyla,xi8. — The measures carrii*d out at Havana, already n*b‘rrcil ic, 
and in the Canal Zone, Panama, hy Major (Jorgas illustrate the practical xmImm 
of scientific medicine. During 1005, the year after the American (\)mnn^''i'^’' 
began work, yellow fever prevailed to the groat demoralization of tbi* ' 
ployees, but it was gradually stamped out, and there liave been no epidt'ic'*'' 
for the past two years. The important measures are: (1) the protection "I 
the sick from the bites of mosf|uitoeH; (2) the screening of houses, the n-i* 
of mosquito nets, and the destruction of the insects in the house; (3) 
ures Buch as already referred to under malaria, winch diminish the possilnbt} 
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of tlio niosqiiito ImMidiiig in neighborhood of dwiillings. New-eomers 
shoujd be particularly careful in infected regions, and medical ollicers in 
charge of camps should exorcise the most scrupulous (^aro to prcivent the spread 
of infection tli rough mosipjitoes. 

Treatment.— rC^rof III. jiursing and a symptomatic plan of treatment prob- 
ably give the best results, /rhe patient should be removed at once from the 
infected house.-, (hire should be taken to prevent chilling of the skin, and 
sweating should be promoted, l^lmling lias long since* been abandoned. An 
i early purge, follo\v(*d by phenacetin to relieve the backache, is recommended 
by (icddings. Of sjiccial remedies epiinine is warmly recommended, and, 
when luemorrliage sets in, tin* perchloride of iron. Digitalis, aconite, and 
jaborandi have been (miployed. The fever is best trealed by hydrotherapy. 
There are several reports of tlu* good elTcjcts of cold baths, sjionging, and the 
apjilication of ice-cold water to the head and the extremities in this disease. 
YomjJi.ng is a very ditlii'iilt syij>ptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may he tried in doses of gr. every 
liour or two (Oeddings). ' ,• 

AVe have no drug which eitn lx* dep(*nded upon to clu’ck the IhTmorrhages. 
Ergot and acetate of ’ead and opium are recommended. 'J'lie ura*mic symp- 
tniiui are bi*st treat(*d by tlie hot ball*. Stimulants should be given freely dur- 
ing (he second stage, when the h<‘art*s action becomes feeble and there is a 
ten(h*ncy to collap-e. The pati(‘nt should be carefully fed: but when the 
vomiting is inci'ssjuii it is best not to irritate the stomach, but to give nutri- 
tive enemata until the gastric irritation is allayi'd. Washing out the lower 
liovvel is very advantageous, and in the cases with extreme toxapmia the sub- 
cutaneous or intravPnous injection of saline solution may be tried. 

XXn. THE PLAQUE. 

Definition. — A speiMfie, infectious disease, caused by Bacillus pcstis, char- 
iu(eri/.e<l by inllammatuMi of the lymphatic glands (buboes), earlnincles, pncii- 
iiioiiia, and ofti'ii luemorrhages. 

History and Geographical Distribution. — 'I'he disease was probably not 
Ivuown to the idassK'al (Jreek writers. The earliest ])ositive aeeonnt dates 
I from the second eeiitnry of oiir era. The plague of Athens and the jiestilenee 
ol I be reign of Marcus .\urelins were apparently not this disease (Payne). 
I’ loin the great jilague in the days of .lustinian (sixth century) to the middle 
.‘>1 I be seventiH'iitli century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourtei*ntli 
(iMiliiry^ wdiich ovqrrnii Europe and destroyed a fourth of the po])ulatiou. In 
tile seventeenth eenlury it raginl virulentiy. and during the great plague of 
Duidou, in innr), about 70,000 people ditnl. During the eighteenth and nine- 
■toenlb centuries the ravages of the disease lessened. 

'Hie revival of plague is the most important single fact in epidemiology 
•y die past (leende. 1’liroughoiit the nineteenth eenturv it waned progress- 
outbreaks of some extent mriirring in Turkey ami .\sia Minor and 
^^^bjikan, hut -wc had hegiiii to place it with sweating sickness and typhus 
llic^diseasos of the past. We know that it slumbered in parts of 
and EoTnortliwost India, but the epidemic of 181) I at Hong-Kong 
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showed that the “black death "'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-China, Japan, 
Formosa, Australia, tlie Philippine Islands, South America, the West todies, 
the United States, Cape Colony, Madagascar, Egypt, Asm Minor, and Kussm 
in Asia In Europe, cases have been curried to Mairseillea and other Medi- 
terranean ports and to Hamburg and Cdasgow. In the latter city there was , 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases— this without fresh importation. Iiui^FraaciMo 
there has been, 1907-1908, a recrudescence of the disease, and to March l.i, 
1908, there were 121 cases with 77 deaths. In India the ravages contiinie 
unabated— more than a million deaths were caused by it m 1907, chieflj iii 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is refened 
for full information. He thus emphasizes the danger of the situation : I he 
feature of the present pandemic that jiresages danger in the future is tlic 
marvellous powers of recrudescence and resistance to all known m^sures of 
prevention, even when the cases are few, as in Glasgow and San Francisco. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions--unknown at present 
— nfav arise which enable it to develop into a wide-spread epidemic, flic dis- 
ease may be kept in check, but the danger remains while the rats are infcGcd 

Etiology. — The siiccific organism of the disease is a bacillus discovcrw 
by Elitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood am 
in the organs of the body, and has also liccn found in the^dust and in the soi 
of houses in which the patients have lived. 

The disease prevails most frcfiiicntly in hot seasons, though an ou 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following are the conclusions of the Plague Commission (190H) : i- 
Contagion occurs in less than 3 per cent of flic cases, iilaying a very small par 
in the general spread of the disease. 2. Bubonic ]dagiic in man is cntncl.v 
dependent dn the disease in the rat. 3. The infwtion is conveyed from rat 
to rat and from rat to man solely by means of the rat-llca. t. A case in man 
is not in itself infectious. 5. A large majority of cases occur singly m hoii''|- 
When more than one case occurs in a house, the attacks arc generally neai > 
simultaneous. 6. Plague is usually conveyed from place to place by im))oi >' 
rat-fleas, which are carried by people on their persons or in their bagga.-t- 
The human agent may himself esca])n infection. 7. Insanitary condilmiis 
have no relation to the occurrence of plague, except in so far as they hi''" 
infestation by rats. 8. The non-cpidemic season is bridged over by m " ^ 
plague in the rat, accompanied by a few cases among human beings. 

f qiiiiftal Forms.— Minok. — I n this variety, also known as I*"’ 
bulant, the patientiljaB a few days of fever, with swelling of the glands of "• 
groin, and possibly suppuration. He may not be ill enough to seek mciH'; 
relief. These cases, often found at the beginning and end of an epidcm"> 
are a very serious danger, as the urine and faeces contain bacilli. ^ 

iUT Bubonic Plaoue. — ^This constitutes the common variety, 7T.66 per 
<rf 11,600 cases of plague treated in the Arthur Hoad Hospital, Bomi'J 
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(N. H* Choksy). stage of invasion is charactemed byTheadache^iback- 
aghe/^tiffness of the limbs, 'a feeling of anxiety and' restlessness, anigreat’ 
depression of spirits. There is a ^steady rise in the fever until the evening of 
t he th ird or^ fourth day, whQiu there i s- a d rop . o f^b^o.pr three degrees. There] 
iO^en a secondary fever, as some writers describe it, in which the tempera- 
ture- reaches a still higher point. / The tongue becomes brown, collapse sympJ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasj? two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 cases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling- appears usually from- the ' 
thirdJnJixfiJiftlLday./.»l{esolution ipay occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic. account of the London plague. 

12 Petechiie very commonly show themselves, and may be very extensive. 
These have been called the pl§gue spots,” or tlie tokens of the disease,” and 
gave to it in the middle ages tlie name of the Black Death. Hasmorrhagea 
from the mucous -membranes may also occur; in some epidemics haemoptysis 
has been especially frequent. 

SEPTic.F.^ric Plagl’E. — In this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constihitctl 14.25 per cent of the 11.600 cases. Ilaunorrhages are com- 
mon. Thc.Bacilli can be obtained from the blood. 

Pneumonic Plague. — This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mo fo fa t al than the septictemic type. The mortality in 514 cases was 
per ce nt. If is of short duration. The fever is high, the respirations 
ra^, tlie pneumonia is chiefly lobular, the sputa haemorrhagic, and contain' 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
.taneous tissues, or in the intestines, causing diarrheoa and sometimes the 
features of typhoid fever. 

Diagnosis. — At the early stage of an outbreak plague cases are easily over- 
lo okcd . but if the suspicions cases are carefully studied by a ccfupetent bac- 
teriologist, tlicrc is no disease which can be more positively identified. The 
San IVancisco epidemic illustrates this. The nature of the cases was recog- 
nized by Kollog and by Kinyoun, but with an amazing stupidity (which was 
f^bared by not a few physicians, who should have known better) the Governor 
of I ho State refused to recognize the presence of plague, and the United States 
t'Mvornmcni had to intervene and send a board of c.xperts to settle the ques- 
lioii. In the early Glasgow cases Colvin, while suspecting typhoid fever, saw 
there was something unusual, and at once took precautionary measures, 
f’lobablv, too, the association of four cases in one family made him suspicious. 
^J'be limitation of the outbreak was due to the prompt and effective measures 
hikoii by A. K. Chalmers and his associates. The widespread prevalence of 
^be disease makes it the imperative duly of the health authorities to have on 
^•^nd, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but wdth proper precau- 
tlicy may be reduced to a minimum. 
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Prophylaxis. — Wlicrov(‘r plugiic cxistt^ ai^ uxguniz3i||taff,2ui intelligent 
polity, anti ii^oiig purse are needed. I n Ini|ia . where pfttjjenth-centilTy con- 
ditions prevail, and where Ihe scale of tlie epidemic is so eniormous, the prob- 
lew of . prophylaxis looks, hopeless. Simpson’s rccommendat'ion of a specially 
trained plague service, organized on proper lines and on a lih oral basis, should 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnictiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomj)- 
son remarks (Heport on Plague at Sydney), “during an epudemic the only 
proceeding of much value is destruction of rats and of their mests, burrows, 
and habitual haunts, and those others which are calculated to < prevent access 
fit surviving rats to proximity with human beings — in other wt^rds, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the })resence of fresluly dcceas('d 
rats was disco\ercd quite often enough to sujipyrt the general ])ropos>ilion tluit 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaugliter of rat.s would awWcr the 
piiqmse, if it could be carried out <juickly and with tolerable compMeness." 
Koch recommends the breeding of improved strains of cats as fittled most 
naturally for the tjisk. | 

Treatment. — In a disease the mortality of which may reach as high as 80 
or 1)0 per cent the question of treatment resolves itself intd making the patimit 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients,:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.<iThe local 
treatment of the biii)ocs is important. Ice nmy be applied to them, And good 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague serum, chiefly the Lustig and the Yersin- House, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a morhd- 
ily of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes tliat a reduction of 20-25 per cent in the mortal ily 
may he obiaitied by its use. 

Prkvextivk Inoculation.— With Ilaffkine’s senini in 12 districts, of 
224,228 persons inoculated, 3,309 took the disease; of 630,000 uninoinilatcd, 
40,430 were attacked. C. J. Martin concludes that the chances of subseipicnt 
infection are reduced four-fifths, and tlie chances of recovery are two and a 
half times great as in the case of the uninoeulatcd. 

XXra. BACILLAEY DYSBNTBEY. 

Definition. — A. form of intestinal flux, usually of an acute type, occurring 
s poradi cajly and in severe epidemics, attacking children as well as aduli^- 
charaot^ized by pain, frequent passages of blood and mucus, and due to lh‘ 
action of a specific bacillus, of whicli there are various strains. 

Etiology. — Owing to improved sanitation, dysentery has become less fiv- 
quent. Jn tcmpeiaia.di mate8 spor adic cases occur from tipie to time, and ai 
intervals epidemics prevail, paiiicularly in overcrowded institutions. The sl.i- 
nf crpiipral hosnitals for the past twenty ’yDarUnShcrw "tt'^decided decreas'e 
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in the number of cas®pimitted. tfcc ords of w idespread epidjnriics havo l)oon 
colleoted by Woodwaro! The moftt serious was that which prcvaik^l from J817 
to 1856. In Croat Britain and Ireland epidemics of [lie disease have become 
less freejuent. In ins t itutions, particularly in overiuinKiltjdl. asylums, dysen- 
tery is veryr, common, and this form has been made the subject of a valuable 
H'port by Mott and Durham. In the tropics ‘^dysentery is a destructive 
giant compared to which strong drink is a more plianlom (Maogrogor). 
Dy^ntery is one of the great camp diseases, and it has been more dostruotivo 
to armies than powder and shot. In the F(*d(M*al service during the civil war, 
according to Woodward,* there were 259,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prcivuik in Porto iiico. tlie Philippines^ 
and to a less extent in Cuba, in the South African campaign dysentery pre-^ 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in J^pan, particularly in the summer and autumn months, having a mortality 
of from 2j6 to 27 per cent; in J»899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemics< 
of acute dysentery occurring in .the tropics are of the bacillary type, and thJ 
same form prevails in temperate climates. 

Bacillus Dysenteut.k. — In 1898, Shiga, & Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden- 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by R. P. Strong, Musgrave, and Craig, of the United States 
army. It has also iTeen found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and ^lusgrave, of 1,;}28 cases, 712 were of the 
acute specific variety, 55 suspected sjiecifie cases, and 561 of ameebic dysentery. 
Kruse, in an outbreak at Tjaar, in Germany, in which 300 persons were at- 
tacked, has isolated an identical bacillus. Yinhlm’ and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen- 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
Kew Haven, were due to this organism. During the summer of 1902 Duval 
I and Bassett, working at the ^Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenterim. The Rockefeller Institute, during the following summer, con- 
lucled a collective investigation into the cause of infantile diarrhieas in Bos- 
Xow York, Ifiiiladelphia, and Baltimore. Several observers, under Flex- 
'iGr's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
has been determined by the relative agglutinative power of immune scrum 




244 


SPECIFIC INFECTIOUS DISEASES. 


upon the bacilli isolated, as well as by the action of the latter upon various 
sugars. PWnpr typcs : (1) ^‘ jhiga^^ typ e: attacloLgluoQsij^ 

without actioiL on other sugars, including mctnmie and lactose. (2) FJe^\ 
ner-parria t.ypp; attacks^ glucose, mannite, and d(ijctrine; does not ottaclj^ 
l actose . (3) Bacillus^*/ X (Hiss_and llusscll) : attacks glucQ5e.j9Jid ' 

ao action on dextrine and lactose. The lesions produced by the different; 
strains are identical. Tlie organism agglutinates with the blood serum 
cases with acute dysentery as well as witli the scrum of immunized animals. • 

As yet nothing is known as to how infection of human beings^occurs. Its 
habitat is unknown, and the organism has never been isolated from souni's 
outside the human body. In two instances the dysentery bacillus has Ix'cu 
isolated by Duval from the stools of healthy children, lii'dyseuteric stools ilie 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. — In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous indmbrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations jiad 
folds. In addition to the intense hypcrjcmia there are spots of liyemorrluige.s 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of (he 
entire mucosa. In cases of great intensity the entire coats of the colon may 
be stiff and thick, and the mucous membrane enormously increased in tliick- 
ness, grayish-black in color, extensively necrotic, and, places, gangrenous. 
The serous surface is often deeply injected. Tlie ileoin is, in many ca^es, 
involved, having a deeply huimorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the inti'stinal 
wall, the solitary follicles are more swollen, there is less necrosis, and, wliile 
there are no ulcers, there are superficial erosions. 

Symptoms. — According to Strong and Musgrave, the period of inculmiion 
is not more than forty-eight hours. The onset, which is usually sudden, iji 
characterized by slight fever, pain in the abdomen, and frcc(uent stools. At lii>t 
mucus is passed, but within twenty-four hours blood appears with it, or (l\civ is 
pure blood. There is a constant desire to go to stool, with great straining 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may reach 103° or 101°, 'flic pnbfi 
increases in frequency, and in the severer cases becomes very small. I’lic 
tongue is coated with a white fur, and there is excessive thirst. In tlu' 'cry 
acute cases the patient becomes seriously ill within forty-eight hours, the im mo- 
ments increase in frequency, the pain is of great intensity, the patient bcf oiiiOii 
delirious, and death may occur on the third or fourth day. In cases of inoiK r- 
ate severity the urgency of the symptoms abates, the stools lessen, lhi‘ i' ln" 
perature falls, and within two or three weeks the patient is convalescent. 
mortality in the severe forms is very high. There is a subacute form 
lasts for many weeks or months. The patients become greatly enuici.ilcd, 
having frona three to five stools in the twenty-four hgurs. The 
dysenteri® is found in the stools, and it agglutinates readily with the 
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Other Clinical Types. — The foregoing acL^uuiit describes the essential fea- 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics, 
rhe clinical features of bacillary dysentery in adults in temperate climates 
Jifier in no essential manner from those already described. Although the 
^vidhnee hardly warrants us at present in making the sweeping statement that 
iJl non-amoebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that tliis is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complicationg and Sequelfle.-J-Pcritowitw is rare, due either to extension, 
througli the wall of the bowel or, to perforation. When this occurs about the 
ciccal region; perityphlitis results; 'when low do\vn in the rectumj-periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so coniinoii in tlie auuvbic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Holleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer- 
ence to typhoid fever, as a complication. Woodward mentions that the com- 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that^ dysentery was sometimes associated with rheumatic 
.pains, nud in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to Ihoac.of goiiorrlueal arthritis. In severe cases there may boTpleurisv^ tUiQjn- 
bosis,*^pericarditis, ^endocarditis, and occasionally pyaemic manifestations, 
among which may be mentioned pylephlebitis. Ctonic^^Bright^s disease is 
also an occasional sequel^ In protracted cases there may be an anaemic cedema. 
An interesting seriuel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, occcurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Kcrnlinger, in two cases of non-anicebic dysentery in Tunis, observed an epi- 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence — so rare that no case 
^as reported at the Surgeon-Generars office during the civil war. Among the 
^nuclae of chronic dysentery, in persons who have recovered a certain measure 
of health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis. — ^In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
ia dilutions of from 1 to 1,000 up to 1 to 1.500. This is the form of the 
oi’ganism that prevails in the United States. The Shiga " type agglutinates 
i;eadily. The blood-serum of a dysenteric patient will agglutinate both 
fypos, but the former more readily than the latter. In all iion-amcebic dys- 
®iitorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment. — Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a disease, which its course in eight or nine 

day s. Heading the report of his cases, one is struck, however, with their com- 
parative mildness. 

Haop^ylaotic. — W e are as yet ignorant of the sources of infection. Tlic 
dysentery bacillus lias not been found outside tlie human body. It seems quite 
possible that is a water-borne organism, and the same- ■ p f op hylaoU c^ pre^ 
cau^ns should be followed a^ ,aro adopted 4n typhoid fever. FJexncr mid 
Gay have shown that animals can be protected from infection by a previous 
treatment with ir^iune horse scrum. Immunization of human individuals 
has not been so far demonstrated. 

Medicinal. — The eiioruums surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the imppssibilily 
of getting absolute re<t, are conditions which render the treatment of d\son- 
tery peculiarly diflicult. !More(wer. in the severer cas(*s, wdien necrosis of tlic 
mucosa has occurriMl, liberal ion neces.sarily follows, and can not in anv wjiy 
be obviated. Wbeii a (*a<e is seen early, jmrticiilarly if there has bivn cou.xii- 
pation, ja saline purge should be gixen. 1 'lu‘ free watery evacuali<ms prodiucd 
by a doM^ of salts clean.'C the large ]>owel with the ]ea>t possible irritation, and 
if necessary, in the course of the dix'aM'. particularly jf scybala urc pivsciil, 
the done may be repeated. 'Pbe sihne troatmeiit is much commended. \\. d 
Buchanan has treated 80 .') ca>os with only 0 deaths, lie gives a drachm ol 
sodium sulpliate, four, six, or eight times a day. and eoutinucs until all bhxH 
and mucus have di.xapjH'ared, usually for two or thrive days. Of luiwlicjnc 
which arc supposc<l to Imve a dinrt clfect upon the disease, ipecacuanha ''til 
maintains its reputation in the tropics. No food is taRcn ^rjjircc hours, 
then tw'cnty drops of lautkn’um, and half an hour after from 20 to- CO grains 
of ipecacuanha. If rejected by \omiting, the dosc is repeated in a few hours. 
Washhourne and Hichards, in th<‘ South *\frican campaign, speak of the good 
• results of ipecacuanha combined with the .'inline treatuumt. 

Minute doses of cot;xy;^Yc ^>ublimato, one hundredth of a grain every two 
hours, are warmly rocfiru mended by Hinger. Tjarge doses of bismuth, half 11 
drachm to a drachm evcTy two hours .so that tiie. patient may lake from 1^ to 
15 drachms in a day, have in many ea'ies had a heiu'fieial elhud. To do g<»od 
it must he given in large do.^es, as rccommendiul by Monnerel, w'ho ga\c as 
high as 70 grammes a day. It certainly is more useful in the chronic tlmi^ 
the acute cases. It is best given alone. O^ium is an invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as inor- 
phki, hypodermically, acccording to the nmls of the patient. 

The treatment of dysentery by topical applications is by far ilu' mo^t 
rational plan. A serious obstacle, howewer, in the ncute cases, is the 
irritability of the rectum and the tenesmus which fnliow's any attcinj)! to irri- 
gate the colon. A preliminary cocaine suppository or the injection of a 
quantity of the 4-pcr^cent solution will sometimes relieve this, and then 
a long tube the solution can be allowed to (low in slowdy. Tho patient 
be in the dorsal position wdth a pillow under the hips, so as to got the » 
of giiavitation. Water aUihe tcraporature of 100° is very soothing, hui t^‘' 
irritability of the bowel is such that large quantities can rarely l)c retained fn 

Riihside. the iniections are better l'ein< 
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Viu:iou^ astringents may Ijc used — alum, ac<Jtatc of lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
l)est, though, I think, not in very acute cases, in tlie chronic form it is per- 
hap^ the most satisfactory method of treatment which we have, ft is useless 
to give it in the small inj(‘ctions of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a large irrigating injection, wdiich will reach 
all parts of the colon. This plan was introduced hy Hare, oi Edinburgh, and 
is highly recommended by Stephen Mackenzie and Tl. 0. Wood. The solu- 
tion must ‘be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is Avell to use not 
niofeTTYhli a drachm to the 2 pints or 2 J pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use; of nitrate-of-silver injections in chronic dysentery. When 
there is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of lamianum giv(‘s^cat relief, hut for tlie tormina and tenesmus, 
the two most distressing svm])toms, a hy|)odermic of morphia is the only satis- 
factory remedy. Local apjdications to the abdomen, in the form of light 
poultices or turpentine stu])es, an^ very grateful. 

The diet in acute cases miwt be re>trict(‘d to miJk, whey, and broths, and 
durihglcbnvalescence the greatest care niu^t be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can fre<iuently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet, ^lany cases do well on milk alone, but the 
stools should be caji’iully watched and the amount limited to that which can 
be digested. If curds ap])ear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic ca^es, and the injections of nitrate of silver, 
in the way already mentioned, should always be given a trial. * 

Serum Titer vrv. — Shiga produced a polyvalent scrum bv immunizing 
horses, by which he claims to have reduced the mortality in endemic ’’ dysen- 
tery in japan from about 33 ])er cent to 9 per cent. The encouraging early 
I’csults of this form of treatment have not ap]uirently been borne out by subse- 
tpieiit experience. Elexmw has iinmiiniziMl horses, and this immune-scrum has 
been given a fair trial in the treatment of infantile diarrlueas of bacillary ori- 
gin. The investigation was carried on under the direction of the Rockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
t’Ji^cs, 38 of which proved fatal, lie states that on the whole the results were 
‘lisapjointing. In only 12 cases did a noteworthy improvement appear to 
follow its a^ninistration. 

XXIV. MALTA FBVBE. 

(TTndulant Fever, Mediterranean Fever.) 

Deflnitioil. — An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and an 
enlarged spleen. An organism, Micrococcus inelitensis, is present in all cases. 
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Distribution. — ^Thc disease prevails in the Mediterranean littoral, and en- 
demic foci exist in India, Africa, Chiini, and. Manila. In tlio Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average case* 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. — ^^riie greater part of our knowledge of this remarkable disease 
we owe to the w^o^k of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188G Bnice isolated an or- 
ganism which he called Micrococcus mc.litensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to cstablisli 
the specdficity of the organism. In 1901-1905 a Government Goiiunissioii be- 
gan a study on tlie island of the problems of tlie disease in all its aspends. 11 
was shown to he a sepliciemia, due to the above-named organism, Avhich luid 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most im]>ortant animals in the domestic life of Malta, were largely infccb'il, 
from 10 to 15 per cent having the micrococcu.^ in their milk. ^lonkeys wov 
successfully infected with milk which contaiiUMl tlu* organisms. Steps were at 
once taken to stop the use as far as possible of goat's milk for the troops, will* 
the result that the numher of cases fell from 750 in 1905 to 1 15 in 1901), and 
to 7 for nine months of 1907. There w(‘re no cases in 1907 in the Mediter- 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by moscpiito bites. 

Symptoms. — There is no sjieciflc fever which presents the same remark- 
able group of plienomena. I'he |»eriod of inculiation is from six to ten days. 

Clinically the fever has a peculiarly irregular temperature curve, consisting; 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char- 
acter. These pyrexial waves or undulations last, as a rule, from one to throi' 
weeks, Avith an ajiyrexial interval lasting for tAvo or more days. Tn ran; 
cases tlie remissions may hecoine so marked as to give an almost intermit lent 
character to the febrile curve, clearly distinguishable, however, from the jun- 
ox!J’sms of jjaludic infection. This jiyrexial condition is usually much jno- 
longcd, having an uncertain duration, lasting for even six months or more. 

its course is ijyt markedly alTected by the administration of 
quinine. Its eoj^ise is often irregjdar and even enatic in.naturc. 'riiis pyre\i:i 
is usually accompanied by obstinate ponatipaiion. progressive aiuemia, imd 
debility. It is often complicated Avith and followed by neuralgic sympioms 
referred to the peripheral or central nervous system, artUcitia eiluttions, [laiiilnl 
in fl^nmi fltnTv conditions of certain fibrous atnicturcs, of a l(K:aliz(;d nature, or 
swelling jpt the testicles ” (Hughes). This author recognizes a malignant i> i>''. 
in which the disease fatal witiiin a week or ten days; an umlulu' 

tory type — the common variety — in which the fever is marked by intermittent 
waves or undulations of variable length, separated by periods of apyrexia :in«l 
freedom from symptoms. In this really lie the piKiuliar f<‘aturea of the diseo^e, 
and the unfortunate victim may sulTer a series of relapses which may extend 
from three months, the average time, to two years. Lastly, there is an inlei- 
mittent type, in which the patient may simply have daily pyrexia toward 
ing, without any special complications, and may do well and be able !(» 
about his work, and yet at any time the other serious features of the 
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Th e ni ortaljty is slight, only about There are no (;baxp.QteriBtic . 

morbid lej^ns. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The, ^^hylaxis is self-evident, and the brilliant work 
oT the commission has already reduced the incidence of the disease to a 
minimum. 

Treatment. — General measures suitable to typhoid fevar arc indicated. 
Fluid fo ^od should be given during the febrile period. Hydratherapy, cither 
the bflf h or the cold pack, should be used every third hour wlien the tempera- 
ture is above 10.3° F. Otlierwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 


XXV. BERI-BEEI. 

Definition. — An ondeniic and* epidemic multiple neuritis of unknown etiol- 
ogy, occurring in tropical and sulitropical countries, characterized by motor 
and sensory paralysis and anasarca. 

Sistoiy. — The disease is believed to he of great antiquity in China, and 
is po.ssibly mentioned in the oldi'st known medical treatise. In the early years 
of the nineteenth conliirv it attracted mucli attention among the .Anglo-Indian 
surgeons, and we may date the mod(*rn scientiric study of the disease from 
Malcolmsoii's monograph, puhlivlnd in Aladras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi- 
tions, particularly Anderson, Baelz, 8cheube, and more recently Grimm, to 
investigate the diseajpe. The .studies of the native Japanese physicians, particu- 
larly Miufa and Takagi, and of the Dutch physicians in the East, have con- 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Kichmond Asylum in Dub- 
lin and at the State In.sane lIos])ital at Tuscaloosa, Ala. 

Distribution. — Beri-heri, Kakko. or endemic neuritis prevails most exten- 
sively in the Malay Archipelago: in certain of the Dutch colonies the mortality 
among the coolies is simply frightful. It is widely distributed in China, 
Japan, and the Philipjiiue Islands. In the Philippines the admissions to the 
Clo\ eminent hospitals for the year ending June 30, 1903, wore G26, nearly 
all among the Philippine scouts. In India it has become less common, but 
IS still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
Birge, of Provincetown, and J. J. Putnam encountered beri-beri among 
llio fi.shemien on the Newfoundland Banks. Birge writes (March 10, 1898) 
bin'll he has seen 47 cases of both the wet and the dry form. The disease is not 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
^inong those living on shore or making shore trips.” In 1895-90 a remark- 
outbreak of epidemic neuritis occurred at the State Insane Hospital at 
^^^ealoosa, Ala., which has been described fully by E. D. Bondurant. Be- 
February, 1895, and October, ISOfi, in a population of 1,300 there were 
‘1 cases with deaths. None occurred among the 300 employees of the hos- 
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pital. The uegrws were relatively less tweeted than the whites, llie chief 
symptoms were “ njjjuitute- weakness, toifieiness, paiu, pane sthesit p, los^ql 
deep reflexes, foXlpwc^ !'y. ^trophy of muscles and the electrical reaction of 
degeneration, accompani^ by rise of temperature, gastrodnteatiiftLdSturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asjflum at Littlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have lu'cn extensive outbreaks 
in the years ISO t, 1890. 1897, under conditions of overcrowding. 

Etiology. — Two main views prevail as to the nalurci of the disease — that 
it is an infection, and that it is a toxicmia caused by footl. 

1. Bkiu-jjkui as ax Acutk Infection. — Baelz and Sclieube, with many of 
the Dutcli physicians, liold that the disease is due to a gt'rm. In favor of tliift 
view, ScheulHi refers to the fact that s^rqng,^j^ell-nouri^ed youjij£ people are 
attacked, that the disease has definite foci in which i t jpnniai rs , deli n i te seasmin 1 
rdatiqjis,* and has of late years spread in some countries ay a n epidemic w iili- 
out any -special -change in-tlm diet of the inhabitants. So far as seasonal ninl 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably noLilii’cctlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district lo 
another. Many bacteriological studies have been made in the disease, iiar- 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of tlic disease in tlic 
Malay States, describes a specific duodenitis, -a primary bacteri al leg ion, ' f rom 
which the poison is evolved, just as it is from tjie throat in diphtheria. 

2. Eooa.THEOUY. — This theory is widely held in Japan, some believin'' 
that it is due to the eating of bad rice, and others that it is associated with llio 
use of certain fish. In favor of the dietetic view of its origin is adduced ilic 
extraordinary change which has taken place in the Japanese navy since* lln‘ 
introductiorf by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the u.se of fresh fish altogether. Subswiucnt 
to this there has certainly been the most remarkable diminution in the num- 
ber of cases — a red^uctioiufiom about a fourth of the entiro strength attacked 
awiually to a practical abolition of the^ disease. 

Many of the Dutch physicians in Java regard rice as the important can've 
of.the disease. It is stated that in the prisons of Java the proportion of c;^(‘^ 
is 1 to 39 when tlje^rice is eaten completely ahelled, 1 to 10,000 when the gram 
is eaten with its pericarp; in some places the disease has disappeared wlaa 
the unshelled rice has been substituted for the shelled. Miura, with 
studies of the disease all readers of Virchow’s Archiv are familiar, rcgai'^ 
beri-beri as a form of chronic poisoning due to the use of the flesh of ccrfimi 
fish eateiTTfl'W'Tjr'Tmpropbrly prepared. Grimm, in his monograph, regard'’ 
the immunity of Europeans as in great part owing to the fact that tiny dn 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following I Overcrowding, 

“ ■' ' a/(»aaniT»B andvixnosur^to wcL E'lro 
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|)eans imder good hygicBic conditi|iis rarely contract the disease in l)eri-bori 
regions. Tlie T^ti iliA coolies are most often attacked. Males 

are,mora--&nl)j€et“ llie- diocasc than fema les. Ypung mea.froni sixteen to 
tAyonty-fiy.a-ard - eliiefly - atf ccted . 

Symptoms. — The incubation period is unknown^ but it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Scheube : 

1. The jNCOMPi.E'rE on rltdimrntary foem which often sets in with ca- 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower- 
ing of the sensibility in the legs, with the occurrence of parffisthesiae. Slight 
(I'dema sometimes appears. After a time parresthesiie are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. Thfire may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, these symptoms ajl disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Scheube’s patients suffered in this 
way for twenty years. 

2. Tmi ATROPHIC FORM sets in with much the same symptoms, but the 
los s of powd er in the limbs progresses more rapidly, and very soon the patient 
is nojonger able to walk or to move the aims. The atrophy, which is associ- 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the c lry or ^paralytic variety. 

3. Tttfi W£T OR Dropsical Forxi. — Setting in as in the rudimentary vari- 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous Vssuc, and associated with effusions into the serous sacs. 
The atrophy of the nluscles and disturbance of sensation are not such promi- 
nout symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspncea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, peexicious, or cardiac form is characterized by threat- 
(Miings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the? most acute 
type death may follow within twenty-four hours; more commonly the symp- 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
01 - 50 per cent among the coolies in eertain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. — The most constant and striking features are changes 

the peripheral nerves and degenerative inflammation involving the axis 
^■'linder and medullary sheaths. In the acute cases this is found not only in 
tli(i peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of ^l^ g ynluntgry muscles, as well as of t ho myo eft rdm wx-aj^e-aUo-jnuch 
fif'gonerated. HamiltoiLAYrightJias described an acute .duodenitis. 

Diagfnosis. — In tropical countries there is rarely any difficulty in the 
^bignosis. In cases of peripheral neuritis, associated with cedema, coming 
^^oin tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 
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Treatment. — Mnch has been clone to. prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than thal. 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In th(‘ 
dietary of prisons and asylums tlic experience of tlie Javanese physicians- witli 
reference to the, remarkable diminution of the dis(*ase with the use of unshellcd 
rice should be borne in mind. In ships, ])risons. and asylums the disease hiif^ 
rarely occuiTod except in coFinection with overcrowding, an element which pn*- 
vailed both at the Richmond Asylum and at the State Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a frtM3 use of the salicylates, 15 or IMj 
grains four or live times a day. Others favor early free ]>urgation. In V(mv 
severe acute cases, both Anderson and Baelz advise blood-letting. The men* 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied musclot^ with electricity and massage. 


XXVI. ANTHBAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Beflnition. — An acute infectious disease caused by Bacillus anihracis. It 
is a wide-spread affection in animals, particularly in sheep and cattle, lii 
man it occurs sporadically or a.> a result of accidental inoculations with tlir 
^ virus. 

Etiology. — The infectious agent is a non-motile, rod-shaped organism, lln- 
cillus antlirads, which has, by the researches of PollenTtcr, Davaine, Koch, 
and Pasteur, become the best known perhaps of all ])alhogenic microla's. 'fho 
bacillus has a length of from 2 to 25 /x; the rods are often unite<l. The bacilli 
themselves are readily destroyed, but the spores are very resistant, and sur- 
vive after prolonged immersion in a 5-pdr-cent solution of carbolic acid, or 
withstand for soine minutes a temperature of 212° Fabr. They are capahK; 
also of resisting gastric digestion. (Jiitside the body the si>ores arc in all ]u«'l'- 
ability very*durable. 

In AniiOils.— G eographically and zoologically the disease is the iiiod 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in 
and Siberia, and among sheep in certain parts of Europe, are not cijunllch 
by any other animal plague. In tlic United States anthrax is not very vol''* 
spread. Mohler, of the Bureau of Animal Industry, informs me that 
1900 it has been reported in cattle from sixtcK^n States. It is not very uiuoiiv 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pnslciir 
and has been adopted in certain anthrax regions. Mendez describes exci'lh n 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bil^' 
and stings of insects, by feeding on carcasses of animals which have di«'‘l 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. fPasteur^believes that the earthworm plays an iuT*''' 
in fhp RUTffli.ee "and distribufintf the bacHli which liJi' 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. ? 

Tv MAv disease does i^ot occur spontaneously. It results always-from 
iujfectipn, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whose occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
1897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there Avere 17 deaths from this cause in man 
(Tatham). For the six years 1809-1901 there were 201 cases of industrial 
anthrax reported to Ihc Home Ofiice; 25.0 per cent proved fatal (Lcgge). 

Various forms of the diseaf^p have been do^cribcd, and twD_Jiiliifif..groups 
may be recognize*! : ihc external anthrax and the internal anthrax, of-which 
there are pulmonary and intestinal forms. 

Symptoms. — (1) ExJCiiiiiiAL Anthrax. 

{(i) Mnlujpanl ruslulr. — The inoculation is irmmlly on an expo.scd surface 
— theJhjmds, jixiluj, or face. At tiui of inoculation there are. within a few 
hours, Uttking and uneasiness, and the gradual formation of a small. papule, 
which soon becomes ve'^icular. Inllammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
csch^r^at a little distance from Avhich there may be a series of small vesicles. 
The brawny induration may be extreme. The cedema produces very great 
Mvelling parfs. 91ic iiiilammation extends along the lymphatics, and 

I ho neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the coneOinitant phenomena are marked. Suhsoqnently the tem- 
perature falls, and in many eases becomes subnormal. Death may take place 
ill from three to five days. In cases which recover the constitutional symptoms 
are slighter, the e.sehar gradually sloughs out, and the wound heals. The cases 
vary mueli in severity. In the milde.'-t form there may be only slight sw'clling. 
At the site of inoi'ulation a papule is formed, Avhieh rapidly becon^es vesicular 
and dries Ant o a scab, which separates in the course of a few days. 

(h) Anlhrax Oedema. — This form ip-,th^ and 

al^o luHid, and arm, and i.s characterized by the absence of the 

papule and vUclc forms, and by the most extensive a'denia, which may follow 
rather tlum prcccflc the constitutional symptoms. The oedema reaches such a 
Srade of intensity that gangrene results, and may involve a considerable sur- 
f}U‘c. The constitutional symptoms then become extremely grave, and the 
ejises invariably prove fatal. 

The greatest fatality is seen in cases of inoculation about ihe head and 
fnco, where the mortality, according to Hasarow\ is 26 per cent; the least in 
^^doction of the low'cr extremities, whore it is 5 per cent. 

a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
most extensive enteritis, peritonitis, and endocarditis, Avhich last lesion 

luKin described by Eppinger. 

A feature in both these forms of malignant pustule, to Avhieh many writers 
^^icr, is the absence of feeling of distress or anxiety on the part of the patient^ 
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whose mental condition may be perfectly clear. He may be without ailjr appre- 
hension, even though the condition be most critical. 

Th» rfwgj rrrom in most instances is readily madedrom the character of tlio 
lesion and the occupation 6f the patient. When in doubt, the': examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be rememl>ered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) i^'THUAX. 

(a) Intestinal Form, ^^ycosis iniestinalis . — In those cases the infaetioii 
usually is through the stomach and intestines, and results from eating llir 
flesh or drinking the milk of diseased animals; it may, however, follow iiii 
external infection if the geriiis are carried to the mouth. TlMi.,a^yujjioins hk; 
those of intense poisoning. The disea'^e niav| sgt in with a chill, followed hv 
vomiting, diarrkca, moderate fever, and paius in the legs and back. In aciih' 
cases there arc d^ymea. .gyauoNis, great anxiety and rcsih^ssness, and towanl 
the end convulsions or sj)asius of the muscles. Jlai'morrhage may occur from 
the mucous menihranos. Occasionally there ari‘ on the skin small i)hlcguioiious 
areas or petetdiia\ The sphnui is enlarged. The hhaMl is dark and remaiii'j 
Iluid for a long tinu' after death. Late in the disi‘a>e the bacilli may he toimd 
in the blood. 

This is one of the forms of acute ])oisoning whi<*h may alhvt many indi- 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty- five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to s(;ven days. 

(h) ]] oolsorteFs Disease . — This important form of%nthrax is found in 
tha large establisliments in which wool or hair is sorted and cleansed. TIk' 
hair and wool imported into Europe from Kussia and South America appear 
to have induced the largest iiiimher of cases. Many of tiiese sliow no external 
lesion. The infecii-ve material lias been swallowed or inhaled with the 
dust. There are rarely premohitorv symptoms, f Tlu* k aeimL wilh 

a gfeill, becomes faint and prostratci’l, lias pains in the back and Icg.s, and ilic 
temperatura ri-ses to 102° or 103°. The breathing is ra})id, and he eomphiiiis 
of much pain in the chest. There may Ixj a cough and signs of broucliiti':. 
So prominent in some instances arc these bronchial symptoms that a pul mu- 
nary form of the disca.se has been described. The pulse is feeble and \*’rv 
rapid, There may be vomiting, and d(!ath may occur within twenty-four ]n)iir?^ 
with 8ymptom.s of profound colla]»sc and prostration. Other ra.^es are iin)n' 
protracted, and there may bo diarrliu'a, delirium, aifd uncjonsciousness. Tlic 
CQj^phral symptoms may- be most intense; in at least four cases the brain seeing 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorteEs dLscasc as a form of anthrax is due to 3. H- 
, Bell, of Bradford, hlngland. 

In certain instances the.se profound constitutional symptoms of intcriiMl 
anthrax are a.s 80 ciatcd with the external le.sions of malignant pustule. 

The Ta fj' ^ ickeFs dispas^ has l>een made the subject of an exhaustive singly 
by Eppinger'^fnio'flademkTankheit, Jena, 1804), who has shown that i< 
a local anthrax of the lungs and pleura, with general lufiij^tjon. 

The prophykdf is important, and should be carried out by a most rigi' 
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Trefttment. In nialij^nant pustule the sUe of inoculation should be do- 
st rjoyfii by jliQ caustic or hot iron, and powdcrccK bichloride of mercury may 
besprinkled over the exposed surface. The local development of the bacilli 
about tlie site of inoculation may he prevented by the subcuiaiifipus injections 
()(^^lutions of carbolic acid or bichloride of mercury. The ihjections should 
be made at various points around the pustule, and may be repeated two or 
three tinUJfl a daj. The internal treatment should be confined to the admin- 
istration of stimulants and ])lenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mSteftfil. Quinin® in large doses has been recommended. 

An antianthrax serum has been prepared by Sclavo, for which good results 
are claimed. (Leggc*, ^lilroy Lectures, B. M. J., March 18, 1005.) 


XXVn. HYDROPHOBIA. 

(Lyssa; Babies.) 

Deflnition.-;-An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology. — Rabies is very variou>ly distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
(logs muat be muzzled. In France it is much more common. In-Jhigl^iuLibe 
muzzling order has been followed by a complete disappearance of the disease. 
There waT"njd'“dCUth“froiii hydrophobia in 1903. In the decennium ending 
with 1890 the deaths averaged ‘29 annually (Tatham). In the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. ‘210, 1901]. 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. ^lost animals are susceptible; and it is coiniivinicahlc by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
tile dog, which seems s]H*cially susceptible. In the Western States the skunk 
is said to bo very liable to tlio disease. The nature of the poison is as yet 
unknown. It is contained chietly in the nervous system and is met with in 
f^niie of the secretions, particularly in the saliva. Bartaxelli has-shown that 
11m virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-voflpels. 

A variable, jtiiuu. elapses between the introduction of the vims and the 
s>ppf"irance of the syniptoms. Horsley states that this depends upon the fol- 
Inwiiig factoEs: “ (a) The incubation is shorter in cliildrcn than in 

*^ults. For obvious reasons the former an' more frcipiciitly attacked. 
(^0 Pai:t-4»feeted. The rapidity of onset of the symptoms is greatly dctcr- 
miinHl by the part of the body which may happen to have iMmii bitten. Woimds 
^l^oat the face and head are especially dangerous; next in order in degrees 

mortality come bites on the hands, then injuries on the other parts of the 
I This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and liands are nsi\ally naked, while the other parts arejclothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part. T he extent and severity of the wound, ruiicturfi wpiiinla are the 
mos^ da^);gerou9 ; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal conveying the 
infection. In order of decreasing severity come; first, the wolf; second, the 
catj third, the Vlog ; and fourth, other animals/’ Only a limited number of 
those bitten by rabid dogs become atfocted by the disease; acco rding to Hpra- 
lcy,„ not more than 15.4ier cent. On the otlier hand, the death-rate _of .those 
persons bitten by wolves is higher, not less than 40 per cent. Babes gives thi^ 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
< six weeks to two months. In a few cases it has been Tinder two weeks. It 
may be prolonged to tliree months. It is staled that the incubation may be 
prolonged for a year or even two year-s, but this has not bc'cn definitely settled. 

Morbid Anatomy. — The important le<ion^ consist in the accumulation of 
leucocTtes around the blood-vessels and the iiervo-cclls, partieulai'ly the motor 
ganglion cells, of the central nervous system ( r ahic t ubercles of Balu's). Ks- 
pccial importance in the ra])id diagnosis of rabies is aifacbed by van Geliucli- 
ten and Nelis to the accumulation of lymplioid and (Midolhclioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Xegri has described 
in the central nervous hvstem irregular bodies varying from 4 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
l)ons, and in the :?pinal cord. They are probalily protozoa, and it is stated that 
they furnish a rapid and irustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the liv(i**, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and pijripboral nerves. 

Symptoms. — Three stages of tluj disease arc) r('(‘ognized : 

(1) PuEMOxiTOKY STAGE, in which there may he irritation about the bite, 
pain, or numbness. The ]mticut is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and lia> 
a constant sense of impending danger. Then* is often greatly increased s(‘n>i- 
bility. A Jrright light or a loud voice Is distressing. The larynx may !)•* 
injected and the first symptoms of difficulty in swallowing are exjKjricncrd. 
The voice also becomes husky. There is a sliglit rise in tlio temperature and 
the pulse. 

(2) Stage of Excitement. — Tliis is characterized by great excitability 
and restlessness, and an extreme degree of liypenusthesia. Any affinriit 
stimulant — i. e., a sound or a draught of air, or the mere association of :i 
verbal suggestion — will cause a violent reflex spasm. In man this symjiioin 
constitutes the most distressing feature of the malady. The spasms, wlii<l> 
affect particularly the muscles of the larynx and mouth, are exceedingly pn in- 
ful and are accompanied by an intense sense of dyspnoea, even when the glottic' 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus- 
cles of the larynx and of the elevators of the hyoid bone. It is this wbidi 
makes the patient dread the very sight of water and gives the name hydro- 
phobia to the disease. These spasmodic attacks may be associated with mania- 
cal symptoms. In the intervals between the patient is quiet and the nihal 
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uiirloudM. Tlio tciii|)oraturc in this stage is usually olevaknl and may v^ucli 
from 100” to 103". Jn some instances tlie disease is afebrile. 3’he pat,i«jit. 
rarely attempts to injure bis attendants, and in the intense spasms may be 
particularlj^Uiudaus to avoid hurting any one. 'J'herc are, Tibwcver, occasional 
fits oF furious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a lialf to three days and gradually passes in'^:o the — 

(3) Paralytic Staoi:. — Tn rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may lie marked from the outset 
— the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes qiiiel ; the spasms no longer occur; 
unconsciousness gradually su])ervenes; the hearts action ^bc'cpmes more and 
ni(W cnfeeblcdj and death occurs by syncope. 

Diagnosis. — Tn man the diagnosis offers no special difliculties. It is advis- 
able, in cases attended with an\; doubts, as soon as possible after the injury 
has been intlicte<1, to secure the medulla oblongata of the .su])posed rabid ani- 
mal for the ])urpose of inoi ulaling rabbits. The subdural inoculation of rab- 
bits with a small (quantity of the central nervous system of a rabid animal 
will l>e followed by the occurrtaice of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment. — I’rophylaxis is of the greatest importance, and by a system- 
atic muzzling of dogs the disease can he, as in parts of Germany, practically 
eradicated. 

Th,e bites should he carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jscep. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
nvail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, (diloroform may ho administered and morphia given hypo- 
dermically. It is lK>st to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
niay l)e diminished suHiciently to enable the patient to take liquid nourishment. 
Sometimes he can swallow readily. Xntrient euemata should be administered. 

IhiEVENTiVE Inoculation. — Pasteur has found that the virus, whenpro|>- 
iigated ThfouglTa Scries of rabbits, increases in its virulence; so that whereas 
uhdural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to prmluco the disease, in successive inoculation in a scries of rabbits 
I lie incubation period is gradually rtNluccd to seven days The 

''pinal cords of these rabbits contain the vims in great intensity, but when 
tbey are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter ])criod, i. e., with a progressively stronger 
'irus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virii^ fixe, which otherwise would 
iiievitably have proved fatal. Relying upon these experiments, Pasteur begap 
inoculations in the human subject, using, on successive days, material from 
®<^rd8 in which the vims was of varying degrees of intensity, 

18 
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In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were 030 ikm’sous treated, with 4 deaths, 
sinaller number of eases than ever before treated, among them 10 foreignei^' 
one from Great Britain. 

Fsendo-hydrophobia (Lyssophobia). — ^This is a very interesting aifectic^ 
which may closely resemble hydrophobia, hut is ja2aUy.-UQtlii»g 
neurotic or hysterical manifestation. A nervous person bitten by a dog, eithc^ ' 
rabid or supposed to be rabid, has within a few months, or even lateif^ay^mp- ' 
toms somewhat restMiibling the true disease. Tie is ijfcitftb^G and depreaao<l. i 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjiroxysms in which he says he is unable drink, 
grasps at his throat, and bwomes emotional. The temperature is not elevato<l 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbal>le that a majority of the 
cases of alleged recovery in this disease Inive been oi* this hysterical form. In 
a case which Burr reported from my clinic*a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was e.vtremely (‘motional. 'Phe symptoni'; 
lasted for a couple of weeks and yi(‘ldcd to treatment with powerful electrical 
currents. 

XXVm. TETANUS. 

(Lockjaw.) 

Definition. — An infectious malady characterized by tonic spasms of thi‘ 
muscles with marked exac(‘rbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is»a nonnal inhabitant 
of the intestines of many ruminants. 

Etiology. — It occurs a.s an idiopathic afTfxdion or; follows trauma. It is 
'frequent in some lo(*alitics and has prevailed e\tensively in epidemic form 
among new-born children, when it is known as tetanus or trismus n(‘onntoruiii. 
It is more common in hot than in temperate climates, and in the cohmxl th;in 
in the Caucasian race. This is particularly th(‘ ca.’-e with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than on(j-half of the mortality among the negro children lia< 
been due to this cause. St. Kilda, one of th(‘ w(‘^tern Hebrides, had Ik'imi 
‘ scourged for years by the “ eight days’ sickness ” among the new-born. Of 125 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil- 
dren have been bom, of whom only one died of the disease (G. N. Turner, 
1908), which has now practically disappeared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more connnon 
after punctured and contused than after incised wounds, and frequently fol- 
lows those of the hands and feet. The symptoms usually appear within 
weeks of the injury. In some military campaigns tetanus has prevailed exten- 
sively, but in others, as in the (flvil War, the cases have been comparatively 
few. ^The tetanus bacillus has contaminated vaccines, and its presence in com- 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadeli^hif 
in 1901 among vaccinated children. In 1902 nineteen persons who had boor 
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inpculated againet the plague in the village of Mulkowal died of, tet anus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases filed after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
ijuifiine. and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the- manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with tlie result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908 ! There^has been a remarkable increase in the number 
of deaths from the disease in Kngland and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatham). 

The Tetants Il.vciLi.rs. — The obs(*rvalions of Rosenbach, Nicolaier, and 
Kitasato have demon'»iral(Ml that fluM-fi i< in connection with the disease a 
specific organism whicli can be isolated and cultivjitcd. Bacillus tetani is a 
slender rod, which may grow into long threads. ()jie end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow at the site of the wound (and do not invade the 
bloodLaiuL^nrgans), wh(*ro alone the toxin is manufactured, and it travels 
upward along tlie^ierves (M(*ver). The antitoxin passes along the blood 
stream (Wassennann). With ‘^mali (piantities of the culture the disease may 
1)0 transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary j)otency, which has been separated by Bricger 
and Cohn in a state of tolerable purity, it is perhaps the most virulent jwison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxiiUis estimated at 0.23 
milligramme. Every feature of the disease can he produced by i^ experimen- 
tally without the presence of the hacilli. The symptoms do not arise imme- 
diately, as in the case of ordinary poisons, but slowly, and it has Ijeen suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the .soil and the intestinal canal of 
lierbivorous animals.' The disease can be protluetMl by inoculating animals 
with garden earth. A high degret' of antitoxic immunity can he conferrc<i on 
animals, which then yield a protective serum. It is, however, dilhcult to cure 
animals with this serum on account of the combination of the toxin with ner^e- 
rclls by the time symptoms appear. 

Morbid Anatomy. — No characteristic lesions have been found in the cord 

in the brain. Congestions occur in different ])arts, and perivascular exu- 
•lationR and granular changes in the nerve-c’ells have been found. The 
condition of the wound is variable. The nerves are often found injunxl. red- 
’l^'ned, and swollen. In the tetanus neonatorum the umhilicus may he inflamed. 
1 Symptoms. — After an injury the disease sets in usually within ten days. 
I 1*1 Yandell’s statistics in at least two-fifths, and in Joseph Jones s in four- 
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fifths, the symptoms occurred before the fiftoeiit]i day. The patient complains 
at first of sliglit stiffness in the neck^ or a Reeling of tigh^iness in the jaws, 
or difficulty in mastication. Occasionally .chilly feelings or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may be 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin — risus mrdBnicus. In children the spasm may be cmilined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing — the licad-tetaniis of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro- 
cess extends and involves tlio muscles of the body. Those of the back arc 
most affected, so that during the spa^m the unfortunate victim may rest upon 
the head and heels — a position known as opisthotonos. The rectus abdom- 
inis muscle has been torn across in the s]>asm. The entire trunk and limbs 
may be perfectly rigid — ortliotonos. Flexion to one side is less common — 
pjeuroihotonos; while spasm of the miiM‘les*^f the abdomen may cause tlni 
body to bo bent forward — nnprostholnnns. Jn v(‘rv violent attacks the thorax 
is compressed, the rc'^pirations are rapi<l, and spasm of the glottis may octal r, 
causing asphyxia. The ])aroxy<ms la*'t for a variable jM'riod, but even in tluj 
intervals the relaxation is not complete. Tho slighte>L irritation is siinicient 
to cause a spasm. The paroxysms are a^sociatiMl with agonizing jiain, and llu* 
patient may be held as in a vi>e. unable to utter a Mord. rsiially lu^ is ballieil 
in a ])rofuso sweat. The tem[jeratur(* may remain normal throughout, or show 
only a slight elevation toward tlu* ch»e. In other eax's the ]>yrexia is marked 
from the outset; the temperature reaches or lOtl®, and before death 
or 110°. In rare instances it may go >iill higher. i>ealhjHtlu‘r occurs during 
the paroxysm froiaJicarL-f^wUiroor asphyxia, -or i> dm* to, exhaustbm. 

The ceplialic tetanus {Kffpflcfntius of Ko.se) originates u.'-ually from a 
wound on one side of the head, and i^ characterized by stiffness of the muscle- 
of the jaw and paralysis of the facial niu.Mdes on the si me ^idi* as the wound, 
with dilliculty in >walh)wing. Tfie progn osis is good in the chronir ras*-; 
of those in Willard's table only 8 of 1^4 died; hut in the acute form, of I'i 
cases, only recovered. 

Diagnosis. — Well-marked ca.'-es follouing a trauma couhl not hii nii'^- 
taken for any other disjas*. 'Fhe .‘^pa^ms are not unlike those of strychnia- 
poi^ning, and in the cehdirated Palmer murder trial this was tlu; plea l<»r 
the defence. The jaw'-mu>cles, howe\er, are n(‘vcr involved early, if at :dl, 
and between the paroxysms in .-itrychnia-poisoning there is no rigidity. In 
tetany the^istribution of the .spa.sm at the exl remit ies,:lhe peculiar posiic'ii. 
the greater involvement c/f the liands, and4be comlition under which it oe< 'ir-, 
are .sufficienf to make the diagno.si.s clear. In tIiouhCful eases cultures sln>iild 
lije made from the pus of tlie wound. 

Escherieh has descrihoil in children a form of generalized tonic coulr!i<' 
tures of the musfdes of the jaw% neck, ha(*k, and limbs, nsually a seqm l "f 
some acute infection, occasionally occurring as an indcjwndent malady. Tim 
U'ontraclures may be either interniilfenl or |M*rsistent. 1’lie condition mav I ' l 
from a week to a c*ouph! of months. 1Mi(* cases as a rule recover. 

Prognosis. — Two of the ITippoeraiie aphorisms e.xpress terwly the geiiciiil 
nro(frio>is cveu ut the present day: “The spasm supervening on a wound m 
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fatal/’ and "hucL pcrRons as are seized with tetanus die within four days, 
or if they pass IliAe they recover.” 

The inortaliiy in the trauniatie eases is not less tlian SO per cent (Con- 
ner) ; in the idiopathic cases it is under 50 per cent. Accordinjr to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of tlie attack, localization of the spasms to the mus(;les of tlje neck and jaw, 
and an absence of fever. ^ 

Treatment. — Tiocal treatment of the wound is essential, as the poison is 
manufactured here. Tizzoni advises nitrate of silver as the best germicide 
for the tetanus ])acillus. ’J’ borough evcision and antise])tic treatment should 
he carried out, and the serum ap])lied locally. It should also he used as a 
prophylactic in suspicious wounds of gardeners and stable Tuen. The patient 
should he kept in a darkiuicd loom, absolutely quiet, and attended by only one 
person. All ])Ossihle sources ol irritation should he avoided. Veterinarians 
appreciate the importance of thy? complete seclusion in treating horses. 

When the lockjaw i'^ extreme the patient may not ho able to take food by 
the mouth, under which cinum.stances it is best to u^e rectal injections, or 
to fc'ed by a catheter pa^^^ed tliroiigh tlui nose. The spasm should he controlled 
by chloroform, which may he r(‘pi‘atedly exhil)ited at intervals. Tt is more 
satisfactory to keep the ])ati(‘nt thoroughly under the inlliience of morphia 
given hypod(‘rmically. (Mdoral hulrate, bromi<l(‘ of ]K>tassium, Calabar bean, 
curara, Indian liem|), l)(‘lladonna, and other drugs have been recommended, 
and recovery occasionally follows their 11 ^ 0 . Hi'section of the nerve and 
amputation of the limb have Ixmmi advised. Although tetanus antitoxin of 
great strength can la* obtained, it" use in the treatment of human tetanus 
has hi'en disappoinfing. d'he he<t n'sults are obtained in the subacute cases, ' 
but here the prognosi" is relatively favorable ('ven with other methods of 
treatment. There ma_\ he occasion for the protdiylactjc iise_Ql ilic -antitoxin 
in man, jvs. already siu‘('e"> fully practised in arresting the spread of the disease 
in horses occu]>ying infected stahles. Of the antitoxic sernni 3i) cc. may 
be used for the first dox' and t-y to ‘?0 (^. every live or ten hours after. Tiz- 
zoni advises 2.2^) grammes of his antitoxin for the first dose and O.G grammes 
for subsoipient doses. 


XXIX. GLANDEES (Farcy). 

Definition. — .\n infeet ions di>ease of tlie horse, caused by BacUlu^ maJ- 
/ci, eommunieated oeeasionally to man. In the horse it is cliaracteriziHl by the 
formation of nodules, eliiellv in the nares (glanders) and beneath the skin 

Etiology, — 'I'lic (lisPiiso bolongs to the iiifeetivc graniilomata. The loeal 
nianifesfations in the nostrils and the skin of the horse are due to one and 
Ibe same cause. The s[)eeifie germ w'as discovered by hoelller and Selnitz. 
H is a short, non-mot iio baeilhis, not unlike that of tiiborelo. but exhibits dif- 
h‘rent staining reactions. It grows, readily on the ordinary culture media, 
l^or the full recognition of glanders in man w'c are indebted to tlu* labors of 
^^‘>.Vcr, whose monograph remains one of the best descriptions over given of 
disease. Man becomes infected by contact wntli diseased animals, and 
^•’iially by inoenlation on an abradiMl surface of the skin. The contagion may 
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also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by tlie material exjHjllcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only # 
deaths were registered from this cause in hlngland and Wales in 1903. Amojig 
laboratoiy workers the Bacillus mallei has caused more deaths than any ott^ 
germ, and in working with it the greatest possible precautions should be takeh., 

Morbid Anatomy. — As in tlu* horse, the disease may be localized in the 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized by the j)resence of numerous lymphoid 
and epithelioid cells, among and in which are swn the glanders bacilli. Thcs<‘ 
nodular masses tend to break down rapidly, and on the mucous merabraiu' 
result in ulcers, while beneath the skin they form abscesses. The glanders nod- 
ules may also occur in the internal organs. 

Symptoms. — An acute and a chronic fortii of glanders inay be recognized 
in man, and an acute and a chronic form of fyrey. 

Acute Glaxdeiis. — 'riio period of incubation is rarely more than three or 
four days. Inhere are signs of gcmcral febrile disturbance. At the sih; of 
infection there are swelling. rcHlness. and lymphangitis. Within two or three 
days there is involvement of the mu<-ous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a mueo-purulent discharge. An 
eruption of papules, which rapidly become pu'^tules, breaks out over the face 
and about the joints. Tt has been mistaken for variola. In a Montreal ca^* 
this copious eruption led the attending physician to sus])ect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the nec‘k an; usually much enlarg(;d. SuT)acute pneumonia i< 
very apt 1o occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may app(‘ar after subcutaneous infec- 
tion (one case from infection with bypodermic syringe stuck into tliumh). 
Grossly the lung appcarcMl like a ca>eous pneumonia. 

Cjiko.vic oi..\n*J)Kks is rare and difficult to diagnosis, as it is usually mis- 
taken for a chronic coryza. Then; are ulcers in the nose, and often laryn- 
geal .symptrKns. It may last for months, or even longer, and recovery some- 
times takes place. Tedeschi has describ(*d a case of chronic osteomyelitis, due 
to the bacillus mallei, w'hich was followed by a fatal glanders mcningiti*^. 
The diagnosis may be extremely ditlicult. Tn such cases a sus])ension of tlio 
secretion, or of cultures upon agar-agar madi; from the secretion, should he 
injected into the peritoneal cavity of a male guinea-pig. At the end of hv' 
days, in positive cases, the testicles are found to be swollen and the skin <>f 
the scrotum reddened. The testicles continue to increase in size, and timdly 
suppurate. Death takes place after the lapse of two or three weeks, and gen- 
eralized glanders nodules are found in the viscera. The use of mallcin Ibr 
diagnostic purposes is highly recommended. .The princijdes and methods of 
application are the same as for tulKTculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to hv 
normal horse serum, that of a glanders horse will agglutinate at 1 to I.OOth 
The test must be made before mallcin is given. 

Acutis farcy in man results usually from the inoculation of the virus inlo 
mu — „„ mfoinsfi local reaction with a phlegmonous inflainmfl- 
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tion. The lyinphaiics are early alFected, and along their court>e thei*e are nod- 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ' 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Chronic farcy is characterized by the presence of localized tumors, usu- 
ally in the extremities. Those tumors break down into abscesses, and some- 
times form deep ulcers, without much infiammatory reaction and without 
special involvement of the lympliatics. The disease may last for months or 
oven years. Deaili may result from pyiernia, or occasionally acute glanders 
develops. The celebral(*d French veterimirian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
b(*cn infected from the clothes of a patient. Tn the diagnosis of this affec- 
tion the occupation is very important. Nowadays, in cases of doubt the inocu- 
lation should be made in animals, as in this way the disease can be readily 
determined. Mallein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have be<m repoi’ted in animals treated with small and repeated doses 
of mallein (Pilavios, Bal)es). 

Treatment, — If s(*(‘n early, the wound should bo either (uit out or thor- 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earl^’ op(*n(*d. In ihe acute cases there is very little hope. In 
the chronic cases recov(wy is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. — A chronic infeeti\e disorder produced by the actinomyces or 
ray-fungus, S^j^tothriA’ aclwotnyces. 

Etiology. — The disease is an idespread among cattle, and occurs also iji the 
pig. It was first descrilx'd by Bollinger in the o\, in which it forms the atfcc- 
lion known in this counlry as “big-jaw." 'fhe first accurate description 
of the disease in man Avas given by James Israel, and subsequently Ponfick 
insisted upon tlio identity of the di>ease in man and cattle. 

In the UnittMl Stat(*s and England tlio disease is less common than in Ger- 
oiany. In 1905J Erving collected 100 cases in America. It is nearly three 
times os common in men as in Avomen. 

The parasite belongs probably to the Slreplolhric group of bacteria. Tn 
l»>th man and cattle it can be ^een in the pus from the atfcctcd region as yel- 
lowish or opaque granules from one-half to tAvo millimetres in diameter, wliicli 

made up of cocci and radiating threads, whieli preseiii, bulbous, club-like 
b'rminations. The youugc'^t granules are gray in color and semi-lranslueent ; 
0^ these the bulbous extremilies are wanting. 

The parasite has lanm suecessfully cullivaled, and lhi‘ disease has lieen 
^ioculated both with the natural and artilicially grown organism. 



The Kode of Infection. — There is no evidence of direct infection with t^' 
flesh or milk of diseased animals. The streptothrix has not been detected 
side the body. It seems highly probable that it is taken in with the food. 
site of infection in a majority of cases in man and animals is in the moiroj 
or neighboripg passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ. . ^ 

Morbid Anatomy. — As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes — later the surrounding cellal 
b^n to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par- 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro- 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. — Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw lias been affected in a 
number of cases in man. The patient comes finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, slif)wing small growtlis, 
cither primary or following disease of the jaw. In tlie intestines the dis- 
ease may occur cither as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi- 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found tlic aclinomyces in the 
stools. Actinomycotic perilonitis due to infe(‘tion through a gastrostomy 
wound has been described. Actinomycosis of tlie liver it rare. Auvray iu 
1903 could only collect 31 cases (llolleston). It forms a most characteristic 
lesion — an alveolar honey-combed abscess — like a sponge soaked in pus. Tl 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de- 
scribed a remarkable mycotic disease of tlie lungs, which subsequent observji- 
tion showed ^o be the affection described the year Ix^fore by Bollinger in cattle. 
Since that date many instances have lioen re]K>rttKl in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized hy 
cough, fever, wasting, and a muco-purulent, sometimes fmtid, expectoration. 
The lesions are unilateral in a majority of the cases. Ilodenpyl classifies them 
in three groups: (1) Ijosions of chronic bronchitis; the diagnosis has been 
made by the presence of the actinomyces iu the sputum. (2) Miliary actino- 
mycosis, closely resembling miliary tubercle, hut the nodules are setm to 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrcipient in oxen witli advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more cxtim- 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to be diagnosed during 
life. Actinomycotic lesions of other organs are often present in eonnection 
with the pulmonary disease; erosion of the vertelirie, necrosis of the ribs and 
sternum, with nodc-like formations, sukutaneous abscesses, and occasioimHy 
metasta^ in all parts of the body. 



^ (c)* Cutaneous Actinomycosis. — In several instances in connection with 

? Iconic ulcerative diseases of the skin the ray-fungus lias been found. It is 
®rery chronic affection resembling tuberculosis of the skin, associated with 
M growth of tumors which suppurate and leave open sores, which may remain 
Kir years. 

^ (d) Cerebral Actinomycosis. — ^Bollinger has reported an instance of 
rimary disease of the brain. The symptoms were those of *tumor. A second 
remarkable case has been reported by Gamgec and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic absc(*ss of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinoinycotcs were found in the pus. Sub- 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomyecs grains. Death occurred after 
the second operation. 

Symptoms. — The fever is of an irregular type and depends largely on the 
existence of suppurat ion. The cough is an important symptom, and the diag- 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating iyphoid^fever. The average duration of the disease was 
ten months. Kecovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. — The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae- 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. — This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate moiisures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to GO grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. — A specific disease of slow evolution, caused by the Spirpehaia 
poiliid} propagated by inoculation (acquired syphilis) or by hereditary trans- 
mission (congenital syphilis) . 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark- 
able advances in our knowledge of syphilis — the discovery of the germ, the 
transmission of the disease to apes, and the senim diagnosis of the disease, 
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Tlic ^ipirorhcrta pallida^ discovered by Schaudinn, a spirally curved organ- 
ism from 10 to ir> n in lengtli, is found in i)rimary, secondary and tertiary 
lesions, and may be iiuKulatcd successfully into apes, monkeys, and rabbits. It 
is believed to be a j)rotozoan, but it has not yet been cultivated. In the con- 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. — (1) In a large majority of all cases the disease is 
transmitted by i<e.vml congrcssn but the designation venereal disease {lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra- 
genital chancres. 

(2) Accidental Infection . — In surgical and in midwifery practice physi- 
cians are not mfrequently iiioc*ulated. (Jeneral infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com- 
mon of these erratic or extra-genital forms, and may be accpiU’ed in many, ways 
apart from direct infection. and-tontrtlkr sores result as a rule from 

improper practices. Wet-nurses are sometimes infected on* the. nipple, and it 
occasionally happens that relati\es of a syphilitic child are accidentally con- 
taminated. . 

(:]) Iferediiarf/ I'ransniimon. — Tlii^s is most common from the fatlicr. 
the mother being healthy (sperm inheritance). pallida has not yet been 
fguud imtlie sperm cell, hut we do not know its life ])hases, and from what we do 
know of the history of syj)Iiilis, it .«seems probal)le that all the sperms cells are in- 
fective. A-gyphiUtic fatlier may beget an apparently healthy child, even wIkmi 
the disease IS fresh and full-blown. On tUujither hand, in very rare instances, :i 
man may have had sy[»l»ilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet liis tirst-horn may show veix charactdrislic 
lesjons. The closer the begetting to the primary sore, tke greater tlie cRance 
of infection. A niaxi with tertiary lesions may beget healthy children. As a 
general rule it may be sai<l that with judicious treatmenl the trajiBmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father mM\ 
not be affcctoiJ, in a large number of instances both parents are diseased, tl>c 
one having infected the other, in which case the chances of fcetal infection aiv 
greatly increased. TTercdity through the mother alone is much more fatal l'> 
the offspring tlian paternal heredity. It is a remarkable and interesting fail 
that a woman who has borne a syjdiilitic child is herself immune, and can nut 
be infected, though she may present no signs of the disease, 'riiis is known 
as Beauiiieii’"Or Cplk's’ law, and was thus staled by tin; distinguished Dublin 
surgeon: ^^That a child born of a imither who is without obvious veiicnMl 
symptoms, and which, without being exposed to any infection substHHunl 
to its birth, shows tliis disease when a few weeks old, this child will infect tin* 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never kiiown to infect its own mother, even though she sucKln 
it while it has venereal ulcers of the lips and tongue.” In a majority of the^-ii 
cases the mother has received a sort of protective inoculation, without luiNiu^r 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its inotlicr 
(Plflffita^law). 



(r)* Placental transmiBBion. The mother may be infected after concep- 
tion, in which case the child may be, but is not necesflarily, born syphilitic. 

the infection ia late in pregnancy, after the seventh month, the child usually 
pecapeB. 

Horbid Anatomy. — The primary le/tion, or chancre, shows: (a) A dilTusc 
infiltration of the connective tissue with small, round cells, (h) Larger epi- 
thelwid^collfl. (c) Giant cells, (d) Changes in the small atteries and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in j)art to this acute obliterative endarteritis. Asso- 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for descri])tion here. They 
consist of condylomata, skin eruptions, alTcctions of the eye, etc. 

The tertiary lesions consist of circumscrihed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata . — Syphilomata occur in the hones or ])crio^teuni — here they are 
called nodes — in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almosi micro!?copic l>odies to 
large solid tumors fnmi 3 to 3 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross->ection a medium-sized gumma has a grayish^ 
white, homogeneous a|)pe{irance. pres(‘nting in the centre a firm, caseous sub- 
stance, and nt the jieriphery a translucent, fil)rous tissue. Often there are 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate s('ction. 

11. A(’(inuKi) Syjmiilis. 

Primary Stage. — 'bins extends from the np])earaneo of tho*mHwb sore until 
the pijysut jyX the t*onslitulional symptoms, and luis a \arial)le duration of from 
Ui^vc weeks. Tlie initial sore appears within a month after inocula- 
tion. and it first shows it>elf as a snvalLj’cd. papule, xvhich gradually enlarges 
and breaks in the cenln\ leaving a small uIwt. The tissue alxmt this bcwines 
indnratcMl so that it nllimatelv has a gristly, cartilaginous consistence — hence 
the nninc, hard or indurated chaiuTo. The size attained is xitriahle. and when 
small lh(‘ sore may lu' oNi'rlooked, partienlarlv if it is just within tlie urethra. 
Thf^ glands in tl»e Ivmph-distriet of the ehanere eidarge and become hard. 
Suppuration both in tlic initial legion and in the glands may occur as a sec- 
ondary change. The general condition of the patient in this stage is good. 
Th(*rt^ may he no fever and no imimirmoTit of health. 

Secondary Stage. — The first constitutional syni])to]us arc usually mani- 
fested w ithin thrtH* moiitlu? of thc appearance of the piimary ^oto. They 
rarely occur. earlier than the sixth or later than thc twelfth week: 

(a) Fever ^ slight ox intense, and very variable in eliaracter, may occur 
earlyTSefofc The skin rash ; more frequently it is the “ fe\er ol invasion with 
Ihe secondaxy ay-iuptoiua, or the fever may o(*cur at any |HM’io<l. It may be a 
luild continuouB pyrexia, in oIIut inslaiiees, with marked remishioiiN but the 
iMoat remarkHlilo form is the iiitermitlent, often mistaken lor malaria, buch 
cases have been repprted^by Yco and by Sidney IMiillips. Thc fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour- 
nal, 1901), and in others tuberculosis. 

(b) Ancemia . — In many cases the syphilitic ^iokon causes a pronounced 
anasmia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunetivie or of the skin, a haunatogenous * 
icterus. This syphilitic cachexia may in some instances be extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercHiry, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(c) Cutaneous Lesions . — The earliest and most common is a macular 
sypJiilide or suphililic roseola, which occiu’s oji^the trunk, and ouJhc front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, per>i'^t for a woct or two. ^rhere may be mul- 
tiple relapses of roseola, sometiinos at long intervals, even cloven years (Four- 
nier). The papular syphilidCf which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms an; the pustular 
rash, which may so closely Emul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori- 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the exteiiM)!* surfaces. 

In the moist regions of the skin, such as the perinupum and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-d(*iincd margins and 
surfaces coverecl with a grayish secretion. They are among the most distinc- 
tive lesions of syphilis. 

FrcHjuently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails IxK'ome affected (sypliilitic; onychia). 

(d) Mucous Lesions , — With the fever and the roseolous rash the thfo at 
and mouth become sore. The pharyngeal mucosa is hypcramiic, the tou.'-ils 
are swollen apd often present small, kidney-shaped uh^ers with grayish-white 
borders. Mucous patches are seen on the inner surfacx^s of the checks and ou 
the tongue and lips. Hypcrtropliy, of the papiUai in various portions of tli(‘ 
mucous membrane produces the .syphilitic warts or condylomata which are 
most frequent about the yulva and anus. 

(g) Arihriiis and pains in the limbs arc common secondary sym{)toiu^. 
Occasionally the joint affection is severe and rhciiuiatic fever is snspccttMl. 

(f) Other Lesions. — bdtish common, and usually affects one eye before 
the other. It comes, oi^ from three to six months after the chancre. There' 
may be only slight (^liary congestion in mild cases, but in severer forms then; 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis arc rare secondary symptoms. Ear affections arc lud 
common in the secondary stage, but instances are found in which sudden dojif- 
ness occurs, which may ho due to labyrinthine diwijise; more commonly ll>‘‘ 
impaired hearing is dim to the axiension of inflammation fro|| the throat lo 
the middle ear. Epididymitis and parotitis are rare. Jaundice lh‘' 

icterus syphiliticus precox. The acute nephrilis will be referred to later. 
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Tettiary Stage. — No hard, and fast line can be drawn between lh(i lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri- 
mary sore has properly healed. The special affections of this stage are certain 
^kin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

(a) TJhr lats mjphrMfiva show a greater tendency to ulceration and destruc- 
tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character- 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ijlcer 
which involves 11 le deeper layers of the skin and in healing leaves €t-sear. 
It may be a secondary lesion. 

(h) Ou mmata . — These may occur in the skin, subcutaneous tissue, mus- 
cles, or’^nTornal organs. Tlie general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the sylid organs they undergo fibroid transformation 
an d produce jQuckering and deformity. On the mucous membranes these ter- 
iiarylesions lead to ulceration, in tlie healing of whicli cicatrices are formed; 
thus, in tlip Inrynv gr(*at narrowing may result, and in the rectum ulceration 
with fibroid tliickening and retraction may lead to stricture. Gummatous 
ulcers may he infective, 

(f’) iiQgiiUCi'Qtion. — Syphilis plays a most important role in the 

production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in assr)ciation with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage. — Long years it may l)(‘ from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syjdiilitic, 
' hut dependent in sonu' way upon its poison, and hence termed meta- or para- 
syphilitic affections, the chief of which are locomotor ataxia and deiiigutia 
parnlytuMi^uid nueui'ism. 


III. Congenital Syptfilis. 

With the exccj)tioii of the primary sore, every feature of tho acquired dis- 
ease may be seen in the congenital form. 

The intra-uteriiie conditions leading to the death of the feetus do not here 
concern us. The child may he lK)rii healthv-looking, or with well-marked evi- 
dences of the disease. In the majority of instances the former is the case, 
and within the first month or two the signs of the disease appear. 

Symptoms. — (a) At Birth . — When the disease exists at birth the child 
is feebly developed and wasted, and a skin eiTii)tion is usually present, com- 
monly in tlie -form-of' bnlhu alwwt IheduHFds and feet (])eiupliigus neonatorum 
Ryphiliticus). The child snulllcs, the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and* spleen. Ihe bone 
symptoms may be marked, and the epiphyses may even be sojiaratcd. In sue 
cases the children rarely survive long. % i + 

(6) Early Manife'statiom.^Whcn born healthy the child thrives, is ^ 
find pbuop, aid shows no abnormity whatever ; then from the fourth JotM 
rarely a noaal catarrh occurs, syphiliUc rhinitis^ which 

brrpedes respiration, and produces tlie characteristic symptom which has given 

V 
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tlio iiaino snvffles to the disease. The discharge may he sei:o=pundeili or 
bloody. The child nurses with great dittieulty. In severe eases ulceration 
tatkes place with necrosis of the bone, leading to a depression at the root of, 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may Ikj mistaken at first for an ordinary catarrh, but the coexistence of oTlier 
manifestations usually makes the diagnosis clear. 'Phe disease may extend 
into the Eustachriin tubes and middle ears and lead to deafness. 

The nitanoou.'i Ivsinna arise wifh or shortly after the onset of the snuf- 
fles. f'Phc skin often lias a sallow, earthy hue. / Tim eruptions aVe first noticed 
about the nates. There may be anAj'rythema or anivczematous condition, hut 
more commonly there are irregular reddish-brown patches with well-defined 
edges. *A papular syphilidc* in this region is b» no means uncommon.’ Fk- 
occur about the lips, either at the augleaqfthe uioutli or in the modian 
We. These rjnujadrs, as they are called, are very characteristic. There may 
be marked ulceration of the muco-cutaneous, surfaces. ^Phe swretions from 
these month lesions are very virulent, and it is from this source that tlic wet- 
nurse is usually infected. Not only the nurse, hut mendiors of the family, may 
he contaminated. 'Plierc are instances in whicli other cliildren have lieen aeei- 
dentally inoculated from a syphilitic infant. 7^Phe hair-of 4;lio-head or of the 
eyebrows may fall out. *?Tl\.c syphilitic onychia i> not uncommon. Enlarg(‘- 
ment of the glands is not so freipient in the congenital as in the acquired 
disease. ^Vhen the eutanoous lesions are marked, the eontignons glands can 
usually he fedt. As pointed out by Cb'c*. the spleen is enlarged in many cases. 
The condition may persist for a long time. Kijargenicnt of the l[ver, thougli 
often present, is lo>s >ignificaiit, since in infants it may he due to variou" 
causes. These are among the most constant symptoms of t’ongcnital syphilis, 
and usually arise ludween the third and twelfth weeks. FnMiuently they are 
preceded liy a ])criod of restlQ>sness and wakefulness, particularly at night. 
Some authors have dc<crihed a peculiar syphilitic cry, high-pitclunl and har^li 
Among rarer manifestations are lucuiorrhages — tin; sijphilia hccmorrhiKjini 
neotiatorum. Tluj blooding may be subcutaneous, from tlic mueSus surface^, 
or, when early, from the uiidnlicus. All of .such ca^^cs, liowcner, arc not svjdii- 
litic, and tlie^disease must not be confounded with the acute hajmoglobinuria 
of new-born infants. E. Fournier bas described a remarkable enlargement 
of the sulx utaneous veins. 

(c) Late Manifedalions . — Children with congenital sypliilis rarely thri\e. 
Usually they present a wizened, wasted appearance, and a prematurely agi‘d 
face. In the cases wliich recover, the general nutrition may remain good aiul 
the cliild may sliow no further manifestations of the disease; conpnopjy) how- 
ever, at the period of second dentition or at puberty the diBoai^ieappeais. 
Although the child may have recovered from the early l^bna, 4t does not 
develop like other children. Growth is slow, deve]o}>SMBdt4ud7, and there are 
facial and cranial characteristics which often rend^ihe-diaaWjKCOgniz&l)^^ 
at a glance. A young man of nineteen or twenty may neither older nor 
l)e more developed tlian a hoyrf)f ten or twelve. FeMftaicr describes tiil| condi- 
tion as infantilism. The forehead is prominent, the frontal eminences are 
marked, and tlie skull may be very asym metrical. The bridga of the nose is 
depres^^ the tip retrousse. TheJiips are often prominent, and there are 
struttegunes running from the corners of the mouth. The teeth are deformed 
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and limy present appearances which Jonathan llutchkisott ckium ur«-h|K)oili 
and- peculiar. The upper ^jcfttral- imimm of the permanent set^are the teeth 
which give information. The specific alterations are— the teeth an* p^- 
shaped, stunted in longlli and breadth, and narrower at the cutting edge than 
at tlio root. On the anterior surface tlie enamel is well formal, and not 
. eroded or honcycomh(*d. At the cutting edge tliere is a single notch, usually 
shallow, sometimes deep, in which the dentine is exposed. * 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial kumiiUs, wliicli usually begins as a slight steaminess of the 
cornea*, whicli present a ground-glass appearance. It alTecds both eyes, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may l^vc opacities, wliich prevent clear vision. Iriiis 
may also occur. Of car apart from those which follow the pharyn- 

gcal disease, a form occurs' anoiit the time of puberty or earlier, in which deaf- 
ness comes on rajiidly and persists in spite of all treatment. ' It is unassoci- 
atctl with obvious lesions, antj is probably labyrinthimj in character. Bqxw 
hiiions, occurring oftenost aftei^ the sixth year,*^ are not rare among the late 
manifestations of h(*reditary syphilis. The tibim are most frccpiently attacked. 
It is really a chronic guumiatous periostitis, which gradually leads to great 
thickening of the bone. The nodes of congenital syphilis, whic'h are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and l()wer extremities. They are generally symnietrical and rarely -, pain- 
XuL They may oixiULhlti:, even after the t\yenty-tirst y(‘ar. 

Joint lesions an* rare, (’lutton lias descrilu*d a symnietrical synovitis of 
the knee in bereditary syjibilis. Knkirgemeni of the splcim, sometimes with 
the lymph-glands,* may bo one ot tlie late manifestations, and may occur cither 
alone or in coiuicctiou with disea<e of the liver. 

(luujiiiatn of the liver, briwi, and kidireys have been found in late hered- 
itary syphilis, (loneral pui’esis may follow. 

Is syphilis transmitted to the third generation^ Opinion on this subject 
has been divided. Occasionally cases of jironounced congenital syphilis are 
met with in the cliihlren of parents who are jierfcctly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked Ly^ Coutts in rc- 
])orting sucli a group of cases, they do not always bear careful scrutiny. E. 
Fournier, in his L'll eredoSi/pkilis Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographcrs. Mr. Hutchinson is still 
opposed to this view. 

IV. Visceral Syphilis. 

1. Syphilis of the Brain and Cord. 

Thw we thveei aoatomical changes in the central nervous system — new 
W teri t tBy and chronic degenerative (sclerotic) ])rocesscs. 

now fornuj^ons or gummala form definite tumors, ranging in 
t^ H walnut, usually multiple and ajhliu*hcd to tlu^j)ia mater, 
^’ometimea to the dura. Very rarely they an* found nnassociated with the 
‘^WiUiDges. ^ WTIeii small they present a uniform, transluciMil ap|)carance, but 
^ben large the centre undergoes a fibro-cascous change, while at the periphery 



fifm , 4i^aluccnt, gravid tiiUHic. They may rcseiiiye4afgo.44^bercu- 
lojja tumors. The growths are most common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths giimmous meningitis occurs, in which 
all the meSbraney are involveil. This is more common at the base, about^ho ' 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arter itis, in the form of nodular tumors on the vessels, which may 
break dowITor load to rupture, or there is a progressive obliterative endarte- 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin- 
ically directly connectoil with the disease, are known as ])ost- or rncta-syphilitic. 

Secondary Changes . — In the brain gum matou s arteritis is one of the com- 
inomcauses of softening, which may be oxttnsive, as when the middle cerebral 
artery is involved, or when there is a largo patch of meningitis. In such 
instances the process is really a mcningo-cncephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neiglxborhood 
of a,gumma intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the uci’vc-ccutrcs o(*curs usually in the accpiirod form. 
In the congenital cases the tumors usually occur i‘arly, but may be as late as 
the twenty-first year. Of late years it has been recognized that the nervous 
lesions may occur very early in the di^caM*, even before the induration of the 
primary sore has gone. In a majority of the casc.-j brain symptoms come on 
within three or four years after infection. 

Symptoms. — The chief features of cerebral s\pbilis are those of tumor 
cerebr i, which will be coii<idered later. Tliey may be classified hero as follows: 

(JL)br.P9ychical features. A sudden and violent onset of delirium may bo 
the first symptom. In other instances prior to tin* (K-ourrence of delirium 
there have been headache, alteration of character, and loss of memory. The 
condition may lie accompanied by convulsions. Then* may he no neuritis, no 
palsy, and no localizing symptoms. 

More* commonly following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hcmi- 
pl^c attack, or there is involvement of the nerves iif the base. Some of thc.-c 
cases display a prolonged torpor, a special featun* of brain syphilis to which 
both Buzzard and Heubner have refornHi, wliieli may persist hir as long a.s 
a month. 

m In some caso.s the clinical picture is that of general 4 )aralysis — dcuieii- 
tia .paralyika. 

(4.) Many casc^ of cerebral syphilis di.splay the symptoms of brain lum^>r 
— headache, optic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions arc the most important, and both Fournier and Wood have laal 
great stress on the value of this symptom in persons over thirty. The rir>t 
symptoms may, however, rather resemhle those of embolism or thromho'-i- ; 
thus there may he suddmi bemiplegia, with or willioiii loss of eonseioiisne- 

Tlie symptoi ^ff gf oxfremely varied and may Ix' cmi'^i'l 

hy largegununatous growths attached to the meniDges, in which case I he 



feature^ arc thow of tumor, by ^minmatoiis with «K;ondary Boften- 

ing, by lucningitiB with pGcondary cord changes, or by scleroses occurring late 
in the ai8e3S5r^yj)hilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis. — The histoiy is of the first importance, but it may be extremely 
^difficult to get a trust wort by account. Careful examination should be made 
for^Tflccs of the primary sore, for the cicatrices of bubo, for^scars ^ the skin 
eruption or throat ulcc'rs, and for bone lesions. The character of the symj> 
toms is often of gn‘at assistance. They are multiform, variable, and often 
such' as could not he ex])lained by a single lesion; thus there may be anoma- 
lous spinal symptoms or inxoKement of the nerves of the brain on both sides. 
And lastly the result of tr(‘atiiu'nt lias a definite bearing on the diagnosis, as the 
symptoms may clear uji and disappear with the use of antisyphilitic remedies. 

2 . Syphilis of the Rrspiralonj Organs: 

1. Syphilis of the Trarheop and Bronchi. — L. A. Conner (Am. Jour, of 
Med. Sci., July, ItlOll) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(j per cent of the cases the trachea was alone in- 
volved. In only K) per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation hehnv the lesion w’as found in 15 }ier cent of 
the cases. In ten of the cases the lesion occurred in congenital syphilis. 

2 , Syphilis of the Lung. — This is a xeiy rare disease. In th e 2 ,^Q ()_|ii 08 t 
mortems at the ffohn< Hojikins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases* tlferc were dclinite gummata. Clinically the presence of ’ syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the Royal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syjihilis, the reader is referred to chapter xxxvii of Fowler and 
Codlee's work on Diseases of the Lungs. 

It .oc curs u ndyr the following forms: 

( ^ ) pjuiunn/niii of the faius. This may affect layge areas or 

an entire lung, which then is fitpi. lieavy, and airless, even thdhgh the child 
may have been born alive. On section it has a grat}'ish-wdiite appearance — 
flic so-callcd white hepatization of Virchow. The chief change is in the 
alveolar w'alls, which an* greatly thickened and infiltrated, and the section is 
like one of the |)anereas — “ ])anereatization " of the lung. In the early stages, 
for example, in a seven or eight months’ feetus, there may he scattered mili«ary 
foci of this induration chietiy about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which Nary in size from a pea to 
a goose-egg. They occur irregidarly scattered through the lung, hut, as a 
rule, arc more numerous toward the rooL 'rhey present a grayish-yellow 
caseous appearance, are dry and usually imbedded in a iransliuent, moie or 
firm, connective tissue. - In a caw^ from my wards described by ( ounei - 
omn, there was extensive involvement of the root of the lungs. Bams ol con 
•"■ctive tissue passed inward from the thickened pleura, and between lese 
rands and surrounding the gummata there was in places a mottled red 





pnoiimonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum*;' 
mata with softening and formation of bronchiectatic cavities, and QUnica|y|«/ 
a picture of pulmonary tuberculosis without the presence of tubercle baCiS^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had 
a year cough and bloody expectoration and died of severe haeinoptysis. 
were never found in the sputum. There were extensive caseous gufid^t^ 
throughout both lungs, with much fibrous thickening, and in the lowej^ lolte ' 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was erodcil. This is the only instance among 
my cases in which there was an extensive destruction of the hing tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the iibrous in- 
terstitial pneumonia at the root of the lung and ])assing along the bronchi and 
vessels as probably syphilitic. This much may he said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to he a purely sclerotic pjocess, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnoiis. — It is to lie borne in mind, in the first place, that hospital physi- 
cians and pathologists the world over bear witness to the extreme rarity^of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, ovdng to the readiness with whicli the pres- 
ence of bacilli is determined. BTonchiectasis in the lower IoImj of a lung, 
d^endent upon an. interstitial pneumonia of syphilitic origin,^ could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure ])ulnionary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may pos.sibly be due to syphi- 
lis. So far a.^ my experience goes, tuberculous phthi.sis occurring in a syphi- 
litic subject has no special peculiarities. The lesions of syphilis and tubercu- 
losis could of course coexist in a lung. 

3. Syphilift of the Liver. 

1. Inhebited. — (a) Congenital . — Chiblcr in 1852 first described/ the dif- 
fuse hepatitis, which occurs in a large* percentage of all deaths in congenital 
lues. While there may be little or no macroscopical change, th»jiiver pre- 
serves its form and is usual l3(^nlargcd^hard4uid resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. i In other cases thera.Jiro 
d efinite giimm ata with extensive sclerosis. 

0 The child may be still-born or die shortly after birth, or it may be hcallhy 
wTien bom and the liver enlarges within a few weeks. <nll^he organ- -is -A fui ; 
thft ^ge m a y lie readily felt, usually far IkjIow the navel.fi The spleen is alsn 
enUrged. iiThc general features are those of a hypertrophic cirrhosis, but 
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jauadlce and ascites arc not common. Hochsinger (whose oxlianstivo Vork 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
tecovery took place in 30. 

^ (&) Delayed Congenital Syphilis. — ^The condition is by no means rare. 
Wf 132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
Pag' involved. a, children are nearly always ill-developed, sometimes with 
"m^ked c lubbing of Hie Tiujrers and showing signs of infantilism. Jaundice 
is rare, 'i'ne liver is usually enlarged, or it may show .nodular masses. 

'^.’'-ACQniHEn SVririLT.s. — (a) Tn the secondary stages of the disease the 
liver ia not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. Itolleston thinks it is 
probably ducJjo-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are cases in which it has passed on to a state of 
ac ute ye llow atropliy. Tlie liver is slightly enlargiid. The prognosis is gen- 
erally good, (h) Tertiary lesions. The frequency with which the liver is in- 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in whicli cicatrices alone were present. Flex- 
ner at the l^hiladelphia Hospital found 88 cases of hepatic syphilis among 
5,088 autopsies. Among 2,300 autopsies at the' Johns Hopkins Hospital (Pro- 
fessor Welch) there have been ^17 cases of syphilis of the liver, gummata in 19, 
scars in 16, cirrhosis in 21 cases; 6 of the cases were congenital. Aly experi- 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
ifnited States the dis(‘ase is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically ^the lesions may bo eithcr| gummata or^scars or a gq)hilitic 
sclerosis. #^J''he gummata range in size from a pea to an orange. When small 
they are pale ami gray; the larger ones present yellowish centres'; but later 
there is a pale, yellowish, cheese-like nodule of. ir^gular. outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaceous change” 
(Wilks). I’lioy may form enormous tumors, as in the remarkable one figured 
on piige 351 in Rolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis- 
appear with tlie same extraordinary rapidity as the subcutaneous or periosteal 
gumma. Macroscopieally they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections — the so-callijd botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
^JfptiJituMurrhpjjis js usually combined with gummata, or with marked scar- 
ring in the portal canal, leading to lobulation of the organ, but tlie ordinary 
multilobular cirrhosis is not common. 

Symptoms. — In the first place the clinical picture may be that of. cirrhosis 
— slight jaundice, fever, portal obstruction, ascites.jf There ina^^ not the 
^H jjjiteet suspicion o f the syphilitic m^re^of the case. One of my pafirats 
hadTbeen tapped thirteen times liefofe admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Injijifijjprd of cases ther'patiepiJjj,ana3mic;y)assea large jjiianliiicK 

of pafe^rine containing albumin and tube-casts;, the liver is enlarged, per 
haprirregular, and the.^pleen also is enlarged. ^ Dropsical symptoms maj 
supervene, or the patient may be carried off by some intercurrent disease. 
-Extensive amyloid degeneration of the spleen, the iiitestittal-miicosa, amt of»i 
the liver, with gummata, arc found. 

Thirdly, in a very important group the symptoms are those of tuumivof 
the liver, causing, pain and distress, and on examination au.JirGgnlat.-iaass 
ia^dissfixered. The tumor may be large, causing a projuine^timlginguiuJlie 
e pig^ trium. Naturally carcinoma is thought of, as there may bo nothing t(r 
suggest syphilis. In other cases the history or the presence of gummata else- 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. I^astly, in a few cases the irregular few with enlargement and irreg- 
ularity of the liver may suggest suppuration, o/{h*e uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some cases in whicli 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4. Syphilis of (hr, Diyestive Traci. 

The (esophagus is very rarely affected. Stc'nosis is tlic usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark- 
able case in association with gummata of the liver. He* has collected 14 cases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in llio 
submucosa above the internal sphincter. The ])rocess is slow and tcdiou<, 
and may last for years before it finally induces stricture. The symptoms are 
usually those of narrowing of the lower bowel. The condition is readily hh* 
ognized by rectal examination. The history of gradual on-coming strictinv, 
the state of the patient, and the fact that there a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig- 
nant disease. In medical practice these cases come und(‘r observation f'»r 
other symptoms, particularly amyloid degeneration; and the rectal disea^o 
may be entirely overlooked, and only di.^covercMl post mortem. 

5. Circulatory System. 

Syphilis of the Heart . — A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form 
present, as is not uncommon in conditions of debility. Outgrowths on tin’ 
valves in connection with gummata have been rcportcnl by Janeway and othci’^. 
Loomis groups the lesions into; (1) Gummata, recent or old; (2) fibn>i<l 
induration, localized or diffuse; (3) amyloid degeneration; and (4) encbir- 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 
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Eupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

^philk.naf>Ma.4rUrics.---^y\}]iilk plays an important role in arterio-scle- 
rosis and aneurism. Its connection witli these processes will be considered 
later; here we shall refer only to tlie syphilitic affection of the smaller vessels, 
yhich occurs in two forms : 

aidarlcritis, characterized by a proliferation of the 
subendotheTial tissiic. The new growth lies within the elastic lamina, and 
may gradually fill the entire lumen; hence the term obliterating. The media 
and adventitia are also infiltrated with small cells. This fonn of endarteritis 
described by Heubner is nol, however, characteristic of syphilis, and its pres- 
nice alone in an artery could not be considered pathognomonic. If, however, 
there are gurnmata in other parts, or if the condition about to be described 
cAists in adjacent arteries, th^pr(X*ess may be regarded as syphilitic. 

(h) (Jummatous reriarieimig. — ^AVilh or without involvement of the in- 
tima, nodular gunimata may ®velop in the adventitia of tlie artery, produc- 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infretpiently secji in the cerebral arteries, which seem to be 8])ecially 
])ronc to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirochwta pallida in the syphilitic aortitis, 
and Benda in gumniatous arteritis of the cerebral vessels. 

6. Jicual Syphilis, 

(a) Gurnmata occasionally are found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

{h) Acute SypfiHilic Nephritis. — ^This condition has been carefully stud- 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
occur in’ the secondary stage in about 3.8 per cent, and may occur in from 
three to si.\ mouths, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months more rarely 
chronic Bright’s disease follows. In a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe- 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forjgiing an indurated mass or grou]) of 
masses in the substance of the orgiin, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
fhe body of the testes, while tubercle more commonly involves the epididymis. 
Tf rarely tends to invade the skin, or to break down, soften, and suppurate, 

is usually painless. _ . , • -u i 4 

(б) There is an iiUccdiidaL^rrliitis regardcnl as syphilitic, which leads 
^ fibroid induration of the gland and gradually to atrophy. It is a slow, 
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[)rogre3sive cliange, coming on witliout pain, usually involving one organ 
more than another. 


Diagnosis, Teeatment, etc. 

General Diagnosis of Syphilis. — ^Therc is seldom any doiilA. concerning me 
existence of syplillitic lesions. Syphilis is coniinon in the eonimiinity, and is no^^ 
respecter of age, sex, or station in life. It is jxissihle that tlie ])rimary sore 
may have been of trilling extent, or urethral and masked i)y a gonorrhma^ and 
the patient may not lia\e had severe aeeondary symptoms, hut such instances 
arc extremely rare. Iiupiiries should he made into the history to ascertain if 
thejp^atient has had skin raslies, sorcjiiroat, or if the hair has fallen out. Care- 
ful inspection should l)c made of the throat and skin for signs of old lesions. 
Sears in the groins, tlie result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are often^cop[)er-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the '|)rimary sore may be found, or there 
may be signs of atrophy or of hardening of the testes. In women, sptnial 
stress has been laid upon the occurrence of friMjuent miscarriages, which, in 
connection with other circumstances, are always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of tin* sy])hilitic 
facies, already referred to, often give a clew to llie nature of some ohscure 
visceral lesion. Other distinctive features are the symmetrical develoimicnt 
of nodes on the bones, and the interstitial keratitis. 

The Sinroi hivta pallida may he studic*d from the fresh * lesion. AftiT 
cl(*aning carefully, serum is siickpd out with n small J^iers apparatus, and Hie 
living spinK-lietes may be seen in the special ‘Slark field apparatus useii for 
the purpose. 

Serum Diagnosis. — Wassermanirs reaction has rcacluMl the clinical stage, 
and in good hands may he am*ptcd as Naluahlc aid in tliagnosis. It is •»l)- 
tained in from 80 to IM) per cent c)f all ca>cs of syphilis with mani festal 
Observations •a re not altogether in accord, hut such syphtlographcrs as Ncis^^er 
and Finger are convinced of its practical value. The results in tabes ami 
dementia paralytica arc very constant. 

Therapeutic Test. — In a doubtful case, as, for example, an obstinate skin 
rash, or an ol>8Cure tumor in the abdomen, antisypbilitic treatment may prove 
successful, but this can not always be relied upon. 

Prophylaxis. — Irregular intercourse baa existed from the beginning of 
reewded history, and unless man’s nature wholly changes — and of tliis ve 
can have no hope — will continue, llesisting all attempts at solution, il'‘‘ 
social evil remains the great blot iipn our civilization, and inextricjd)!}' 
blended with it is the f|uestion of, the parevention of syphilis. Two mensun"^ 
are available — thaoncjHirsoiial, the other administrative. 

Personal puriqps the prophylaxis whicli we, as pliysi<‘inns, are ospcci dly 
lK)u^|l^jtp advocate.^' Continence may l>c a liard condition (to some b;ii'l<‘'' 
than, td others), but it can l»e l)orne, and it is our duty to urge this 
upon young a|ld old who seek our advice in piatiers sexual, ('crtainly 
better, as St. Paul says, to marry than to bum, but if the former is not 
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ible tlierr are oHier altars than those of Venus upon which a young niari may 
Jight fires. He may practise at least two of the five means Ijy wliicli, as the 
physician Itomlibilis counselled l*anurge, carnal concupiscence may Ikj cooled 
and quelled — hard work of body and hard work of mind. Idleness is the 
mother of IccJicry ; and a young man will find tliat absorption in any pursuit 
will do mucli'.^P oool jiassions which, though natural and ]^roper, can not in 
the exigericielft our civilization always obtain natural and proper gratification. 

To carry odt successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi- 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the prohlem has been too comjilex and has hitherto baffled solution, 
luapcclion, segregation, and regulation are dilliciilt, if not imjiossible, to carry 
out, and public s<‘ntiment is bitterly ojqmsed to this plan. The compulsory 
registration of every case of gonovrluea aud syphilis, with greatly increased 
facilities for tliorougb treatmynt, offer a more acceptable alternative. 

Treatment. — 'I’bat the later stages wdiieli come under the charge of the 
pbysieinn are so comiiion, results, ih great part, from the carelessness of the 
])atient,,wlio, weaj’ied with treatment, can not understand why be should 
continue to take medicine after all the symjdoiiis have disappeared; luit, in 
part, the profession also is to blame' for not insisting more urgently that 
HVqiirod syphilis is not cured in a few months, but takes at least three years, 
during wbieli time the i»atient should be under careful 8U})ervision. 

The dis<*overv of the spirochete suggests prompt excision of the local 
breeding sjiot — tiio cluincrc — and in apes this may be done successfully within 
the first two weeks. liOoal treatment of the chancre with mercury will also 
prevent the develbj^mient of the disease in tlie ape. Much more important 
is tlie fact that the \irus is destroyed in the ai)e treated with atoxyLia from 
three to ten days after inwiilation, so that tlie animal may he reinfected. 
These arc practical points, tlie \alac of which in human practice will have 
to Ik* tested. The atoiyl (mctaru*iiic acid anilide) is strongly toxic to 
])rotozonii parasites, as its use in slcejiing sickness has shown. It may be 
given iutra-muscularly in doses of three grains every third day for ten days, 
aud then' resumed. <lood results have been reported by Lamhkhi with it. . 

Meyc iiry may he giseii by J:)ie mouth in the form of gray powder, the 
hydmi^yj^im^^m creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
times a day w'ill usually sutrice. I warmly endorse the excellent results which 
are obtained by tliis metlual, under which the ])atieiit often gains rapidly in 
'v(‘ight, and the general health improves remarkably. U. may, be wntimied 
r.M- monUiajitiilmul any ill elhvts. Other forms given by the mouth are the 
pilules ot4Lft.biuiodide (gr. or of the protiodide (gr. i), tlireo times a 
day. If mercury be begun as soon as the slate of the sore perniits of diagno- 
f^is, and continued in small but adequate doses, the patient wijl'usuall} escape 
l»>t}i soyfi and eruption” (Jonathan Hutchinson).^*'. 

Inunction is a still more effective means. A draclmiif the ordiiuOT mer- 
c^^vial oiiSrnent is thoroughly rubbed into the skin every^oiiiiig 

the seventh a warm bath is taken, aud on the eigl^th tlie mercurial 

resumed. At least half an hour sljould he given to each inunction, it w 
^‘?lUo it ^ different places on successive days. The wdea, (^^,^the chert 
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and abdomen and inner surfaces of the arms and thighs are the 
positions. ' \ 

T4ie mercury may be givenjby^di^t injection into the musdes. If proM? 
precautions ^0 taken in sterilizing the syringe, and if the injections are 
into the muscles, not into the subcutaneous tissue, abscesses rarely resi^ 
One-third of a gaain of the bichloride in twenty drops of walfr rnay 
pnee a week, or from one to two ^ains of calomel in glycerin (20 minims).^. 

Still another method, greally in vogue in certain parts of the Continent 
and in institutions, ia^famigation. It may be carried out effectively by means 
of Lee's lamp. ' The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor <]ih the 
patient^s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment sl)ould avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tb be avoidcxl. Tlie teeth should be 
cleansed^ twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases lx>rn with bullae and other 
signs of the disease is not satisfactory, and the infants usually die within a 
few days or weeks. The child-aheuH be nursed by the mother alone, or, if 
this is not feasible, should be hand-fed, but under na circumstances should a 
wet-nurse be employed. The child is most r^)idly and thoroughly bxouglit 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (^ss.), and water (5ij). Of thia a dose for a «hild under 
thp^ is fronf five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should Ikj continued at intervals for many inontlij^, 
and it is well to watch these patients carefully during the period of 8(*eoml 
dentition and at puberty, and if necessary to place them on specific tre^J.meiii. 

In the treatment of the viacerftHgajons of syphilis, which come more 
tinctly within the province of the physician, iodide of potassium is of 
or even greater value than mercury. Under its use ulcers rapidly heal, gum- 
matpus fumpra melt away, and wo have an illustration of a specific action only 
eqtlalled by that ot mercury in the secondary stages, by iron in certain forms 
of ansmia, and by^guinine in malaria. It is as a rule well borne in an initial 
dose of ip grains; given in milk the patient does not notice the taste. It 
should be graduajj^increaaed to 30 or more grains three times a day. 
qrphUis of the nervous system it may be used in still larger doses. Scguin, 
who specially insisted upon’ the advantage of this plan, urged that the 
should be pudie^ as good^f^ects were not obtained with the moderate doses. 

When syphiljtio hq||^B is suspected the combination of mercury and 
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Ppdida of potassium is most satisfactory. If there is ascites, Addison s pill 
It is often called) of. calomel, -digitalis, and squifls will be found very 
jmeful. A patient of mine with-recurring ascites, on whom paracentesis was 
flmjeal^ly performed and who had? an Alarged and irregular liver, took this 
Ku- for more than a year with occasional intermissions, and ultimately there 
It complete disappearance of the dropsy and an extraordinary reduction 
|K the volume o# t^ie liver. Occasionally the iodide of sodium is more satic- 
Vctipiy than the iodide of potassium. It is less depressing and agrees better 
the stomach. 

■ Marriage , — -Upon this question the family physician is often 

^edto decide. He should insist upon the necessity of two full years elaps- 
between the date of infection and the contracting of marriage. This, it 
should be home in mind, is the earliest possible limit, and marriage should be 
dlowed only if the treatment has been thorough and if at least a year hae, 
passed without any manifestation of the disease. 

Syphil^ and Life Insurance . — An individual with syphilis can not be re- 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and pf immunity for two or three years from all mani- 
festations. Even then, wdicn wc consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see* Brain well. Clinical Studies) vol. i). 

XXXn. OONOEEHCEAIi INEECTION. 

Gonorrheea, one of the most widespread and serious of infectious diseases, 
presents many features for coubideration. As a cause of ill-health and dis- 
abOity the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu- 
lar obstinacy, in the possibilities of permanent sexual damage to the individ- 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhccal infe(dion docs not fall very far short of syphilis in impor- 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particidarlv as in them the severer systemic lesions are liable to occur, 
but more especially from tho wdde-spread and obstinate character of the epi- 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very serious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infccticm in the Babies' Hospital, New York, for the past 
eleven years, as told hy Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre- 
caution, there were in 1903 05 eases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 52 eases of vaginiti?, only 10 of which 
Would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 273 cases of vaginitis, only 0 with ophthalmia 
Vid 26 with arthritis. Holt urges isolation and prolonged (piarantine as the 
o*ily measures to combat successfully the disease. 

The immediate and remote cITeels of tho gonococcus may be considered 
^deiv— 
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I. The primary iiifootion. 

II. The spread in the genito-urinary organs by direct continuity of sur- 
face. 

III. Systemic gonorrhoeal infection. 

The primary letiion wc need not here consider, but we may call atten- 
tion to the frequency of the complications, such as poriurethBal abscess, gon- 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jj^ indanimation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the seijuels of gonOrrluea arc tho^e 
which result from the spread by direct continuity of tissui*. Cionorrlueal sal- 
pingitis has been shown to be a not infroipient event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. 'Die gonococcus has IxM'n 
found in pure culture in cases of acute general peritonitis. Kqnally impor- 
tant is the cystitis, which is probably much* more frc<jucntly the result of a 
mixed infection than due to the gonococcus itself. 'Phcrc is some danger of 
extension upward through the ureters to the tidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. • 

Systemic Ooxoruikeal Tnkectiox. 

1. Gonorrhoeal Septicsemia and Pysemia.-— associaiod with the 
primary disease is not an indication of a general #nfiH?t ion, but prol)ably fol- 

Tous* the absorption of toxins. Tho presence of thb*gonococcus may l>e demon- 
strated in tile blood, usually in connwtion with some local lesion, in which 
the patient succumbed to an acutc-cndocanlitis. In one remarkable case fol- 
lowing the goiiorrluca tlie patient had an irregular fever for weeks. I’lic 
gonococci were isolated from Uio blooil in pure culture. Thc'rc was no emlo- 
carditis and the patient recovcr(xl. Iiwtances of severe, rapidly fatal goni'ral 
infection in gonorrluea arc prol)ahly always associated wit h foci of sun |)\ira- 
tion in the urinary tract. 1 examinetl in Montreal a rcniark^lc ease of rai)Hl 
gonorrha?al sepsis in a young man, wlio wuthin ten days of the primary lesion 
was seized with severe chills and high fever, lie rapidly l)o<;ame nnconscioiiN 
the fever persisted, and lie fell into a condition of profound toxmmia and dud 
early on the uiorning of the fourtli day from tlie chill. At the aiitoj)sy, whu li 
was made about twelve hours aft<T d<*at]i, there was an acute urethritis aiul a 
small prostatic-.ahsccss not more than 2 or 3 cm. in diameter. 'Pho blood 
fluid, tarry black, and unlike nnytliing 1 have c\(t swn Ijoforo or since. 

Gonorrhoeal Endnrardilis. — I'his is a frequent and serious complication. 
Tliayer has analyzed the cases wdiicli have Ikmui in my wards, 1 1 in all. In 
the gonococci weni demonstrated morphologically and hy lihwxl culture, la 
2 cases they wore demonstrated only hy staining. In 2 instances there won* 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in 7 of the 30 fatal caH’.s 
collected by Thayer and Tjazear. 

was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. — In many respeets this is the most damaging’ 

disabling, and serious of all the complications of gonorrluea. Clement Liums 
has collected 23 rflana in fhilf1n»n, of which 18 fnllnwg^] m>t )li l- 

torum. It occui:auaQj:a.-fre 4 ]^ in males, than in females. In a serit'^ of 
252 cases collected by Northnip, 230 were in males; 130 coses were bclwcin 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup^s scries there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
-jfecome chronic. Ajj^morrilujal ailhritLi of great intensity may occur in a 
ne^ly infected by an old gleet in her husband. As a rule, 

many joints aM affected. Jn Northrup's series three or more joints were 
affected in If^hdiics, one joint in 50 cases. I t is peculiar in* atta cking c er^n 
joints which arw ra rely involved in acuh* rheumatism, as the/ aterpp-chyy i cu 1 ar, 
thft^Te3:lYe^iellraI^1h(^tel^po^■o-J^la^ilh^^^^ 

Th% Qf i aU mi im l-ehaiiyrs are variable*. The inflammation i§ often pen- 
articular^ and extends along tlie sheaths of the tendons. When effusion oCciirs 
in the joints it rar<*l y _Jji?come^ purukinl^ It has more commonly the charac- 
ters of _a,§ynQi’itit. Aj^out the wri^t and hand suppuration WMoetimes occurs 
in the sheaths. It ha< Im'oii Migg(‘>ted that the >iinple arthritis or synovitis 
follows absorption f>f y)toniain(^s from the* urethral discharge, while the more 
severe suppurating foniw are due to infection with pus organisms. It has 
now be(*n delin ihdv r;ho\vn that thb gonococcus itself, may he present in. .the 
infbiipyd joint-or^ljt 4 he ] mu* i -arthritic cx^mlalo. I'lie gonococcus may often 
bo obtained in pure cnllure from ihe joints. Homctinies the cultures are nega- 
tive; in -.othor in&tarwes -there ^ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. — X'ari'ability and oh^itinaev arc the two most distinguish- 
ing features. M'he following are the most important clinical forms: 

(g) ^4rjhr{il{fir. in which there arc wandering pains about the joints, 
without redness or swelling. Thc’^o persist for a long time. 

(b) in which seyexal,.. Uicome affected, just as in 
subacute articular rheumatism. T he fev^r is .slight: the local inflammai.ion 
may fix itself in. one joint, hut more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute gonorrhml (irthnti<^ in wbicli a single articulation becomes 
suddenly involviKl. IMie ])ain is severe, the swelling extensive, and due chiefly 
to peri-articular ttnlema. The gimeral fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura- 
tion occasionally supervenes. 

{(1) Chruni^ — This is usually mono-articular, and is par- 

ticularly apt to involve the knee. If comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in IMl cases 
tabulated by Nolen. 

(c) Burial and HifnovM Form. — This attacks chiefly the tendons and 
their sheaths and the i)ursa' and the periosteum. The articulations may not 
be affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to he involved. 

(f) Septieamic.—hi which with an acute arthritis the gonococci invade 
fbe blood, and the picture is that of an intense septico-pyaunia, usually with 
endocarditis. 

(g) 'Fhe.Painfid ll^l ofManorr^m.—Th^i^ is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in the 
la^riosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become eliroiihi and last for years. 

Complications. — Iritis is not infixMiiient and may recur with successive 
attacks. The visceral complications are serious. Kiuloearditis, pericarditis, 
and pleurisy may (x*cur. 

Treatment. — y'hc salicylates are of very little s('r\i(‘e, nor do they ofteii 
relieve the j)ain in this alfection. Iodide of potassium lias also proved usele^, 
in my hands, even in lar^e doses. A ‘general tonic trisitment seems mucli 
more suitable — (juiniiie, iron, and, in tlie chronic cases, arsenic. 

The local treatment is very important. 'I’lie tluMMiio-cauterv may be usdd 
to allay tlie pain and rediu‘e tlie swellin*?. In acute cases, fixation of the 
joints is very beneficial, and in tlie cii ionic forms, massa*^(‘ and passive motion. 
Good results follow in a few cases the use qj* tlic dry hot air. The surf^icnl 
treatment of this affection, as carried out nowailays, is more satisfactory, and 
I have seen strikin»7ly good elTccts from incisi 4 )n and irrigation. 

A vaccine treatment has been introduced, and good results arc reported by 
Cole and others. 


XXXin. TUBERCULOSIS. 

I. Gi«:nkhai. Ktioi.oo\ a\i> Moimio An vto.my. 

Definition. — An infective disea^-e, caused by lint ilhifi tuherculoshy the 
lesions of which are characterized by nodular liodics called tubercles or dilVn<e 
infiltrations of tubercnlou.N ti<>uc winch undergo caseation or sclerosis and 
may finally ulcerate, or in some situations calcify. 

Etiology. — 1 . Zoological Distimmi — Tuh(*rculosis is one of the 11104 

widespread of maladies. 

In cold-hlo(xled animals it is rare, owing doubtless to temperature con- 
ditions unfavorable to the development of the haiillns. Among reptile^ in 
confinemei^ it is, however, occaMoiially seen (Sihlc.v). In fowls it i^ siii 
extremelyjpromon disease, but there an- dilTercnccs in a\ian tuliereulosis siif- 
ficientt^Mrrtint its separation from the orilinary form. 

est ic animals tuberculosis i|^’idely hut unevenly dislrihuicd. 
amo% ruminants, bovines are eliielly affinal. In sheep the disease is \crv 
:l«re. In pigs it is frecpient in some ])arts of Kurope. Horses are rarely 
attacked. Dogs and cats are not prone to the disi*as(', hut cases are descrilicd 
in which inftxition of jiet animals has taken ])lace from phthisical nia>ttM- 
Amon^^he semi-dorncstic animals, such ns the rabbit and guinea-pig, the di-- 
ease natural conditions is rare, although these animals, ])arlieularl\ ihr 

latte^ffe extremely susceptible to it when inoenlaled. Among apes and iimn- 
tiayHl the wild state, tuherculosis is unknown, hut in confinement it is tli'‘ 
moypnnidahle disease with which they ha\o to contend. 

^ roKB importHlt etiological fact in connection with tuberculosis in aiiiii'i'^^ 
is tne wide 8 p|jfa occurrence of the disease in bovines, from wliich cla?*^ 
derive nea^*all the milk and a very large proiioriion of the meat used bir 

2 . np DISEASE IN M AN.— Tubcrculosis is lb*' 

most udn^l scourge of the human race. It prevails more particularly iii 
the Iqfpi cities and wherever the population is massed together. li’MHn 
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Smer estimates (1908) that tlie death-rate at present in the United States 
is 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
^OUe alive at present 5,000,000 would die of the disease. Tn England and 
^ales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
H^the total mortality. 

position has very little influence. The disease is perhaps 
wire prevalent in tlie temperate regions than in the tropics, •but altitude is a 
PjoTC^polent factor than hiitude; in tlie liigh regions of tlie Alps and Andes 
and in the central plateau of Mexico tlie death-rate from tuberculosis is 
Ygy low. 

^ ItwG . — ^The American Indians have a death-rate more than double that 
of the whites. negro(‘s in the Soutliorn States also have an extraordi- 

narily high death-rate, i)articularly in the cities. The Irish, both at home 
and in the United States, arc mofe iirone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a veiv high death-rate. The Jews e\ervwhcre have a 
low mortality from eousumption — about one-half that of Christians — which 
Fishberg attributes to their ada|)tation to city life for the past 2,000 years. 

Thi^^Deercase of Tuberculosis. — There has been everywhere a remarkable 
diminution in the death-rate froTii the disease. The United States Census 
llcport shows a dccrea>e of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22,1 ])er cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there ha^' been the most striking fall in the mortality. 
This was well brought out for London by Bee^or's careful study, while in 
yew York bctwe(‘n ISST and 1902, a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Bigp). In 
Massachusetts the rate ha^ declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. AV. Abbott). ; 

3. JBac^llits TruKiu^VLosis. — Begardcd as contagious in olden time, and 
always in certain countries, A’illemin lirst placed the infective nature of tuber- 
culosis on a solid experimental basis. Cobnheim and Salomonaem confirmed 
his results. Finall\. after years of work, came the isolation of the tubercle 
bacillus l)y Koch, who demonst rated its invariable association with the dis- 
ease. The investigations which lu* had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this hrilliant disco\cry. His preliminary article* and his 
more elaborate later work t sliould ho carefully studied by any one who wishes 
Ic apprtHJiate tlie value of scMcntific motl\ods. It forms one of the most nias- 
h'rly demonstrations modern medicine. Its thoroughness appears in tlie 
i^act tliat in the years which have elapsed since its appearance the innuiner^ e 
"orkers on the subject liave not, so far as I know, added a solitary essential 
to those presented hv Koch. 

UorJlhoJog^^^ tubercle bacillus occurs usually as a short, 

fine rotl, ofh»n sliglitly hont or curved, and has an average length o neary 
l|alr the diaincior of a rod bhMMl-<'orpus**lo (3 lo I fi) l inoio .V • slows 

* HorliiKT kliiiischf Woclii'iihclirifl. 1H83. 

t Mitthcilungcii a. il. k. (JcsuiHlIicitsaaite, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often present! a 
beaded api>earance, which some liavc attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body ^tempera- 
ture, but retains the dye after treatment with acids — a characteristic which 
it is now known to share with several other bacterial species — thftJiaflilllis 
lepste, bacilku^umgmatis, thcLgrass.and dung bacilli of Moeller, and the but^r 
baeiUua^^f-Rabiimwitsch. 

U fodcs of Growth, — It grows on blood-scrum, glycerin-agar, bouillon, or 
on-^Uitato — most readily on the first. The cultures must be kcjit at blood-'> 
^leat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkl(5d 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an imh'iinite series material from 
one of tluMii inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (u) In Form. — The small branching forms are found not 
infreqiieiulv in tuherculous lesions, ^lore cora])h‘\ structures, resembling tlu' 
Driisen '* of the actinoniyces are descrilM^l, and involution forms are not 
uncommon, particularly the small, oval, or round tleeply staining bodies known 
as Schrdn’s capsules. 

(b) Specific Varieties. — In 1901 Kocli startled the scientific world with 
the statem,ent that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tukovulosis did not cause tuber- 
culosis in cattle. At the Washington Congress (1908) lie admitted that they 
were not distinct species, but ditfered from each other in certain characteristics, 
whi(‘h have been pointed out by Theobald Smith. The researches of ion 
Behring, Kavenel, and the Knglish C’ommission have shown that it ifl possible 
to cau.«ie tuberculosis in cattle with the bacillus from man ; and thcryare many 
cases in man caust*d by accidental infection from cattle. Bacillus tuberrulitsi'i 
ayiitm appears in more irregular forms and ])roduces only local inllammntory 
processes in mammals, l^ssibly infection with it may sometipics occur in man. 

r nnip nf iiifm und Products . — ^Tubercle bacilli contain water, various |)ro- 
teirls, fats (to which the jieculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and adi 
(P. A. I^vene). Koclfs tuberculin is a proteid glycerin extract from thu 
bacilli. 

Distribution of the Bacilli. — 'I'he bacilli are found in all tuberculous 
leaions; in some in great abundance, in others sparsely. They arc jiartioii- 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they arc scanty. Wlien a tuberculous focu^ 
communicates with a vein or with lymph-vessels, the bacilli may be spniid 
widely througliout the body. In old lesions tliey may not l>e found in the kh- 
tions, and the demonstration of the true nature may be jiossiblc only by culture 
or inoculation. They are present in the blo<Kl in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. — Patients with advanced pulmonary tuber- 
cuIohIh throw off in the expectoration (.‘ountless millions of the bacilli diidy. 
From a patient with moderately advanced disi*ase, the amount of whose 
toration waa from 70 to 130 cc. daily, Nuttull estimated that there wore in 
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siiPteen counts, between January 10th and March 1st, from one and a lialf 
to four and a third billions of l>acilli thrown olf in the twenty-four hours. 
^Th^se figures emphasize ibe danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to the sputum 
rapidly becomes dust, and is' distributed far and wide. Comet collected the 
dust from the walls and bedsteads of various localities, and determined its 
jfirulence or innocuousness ])y inoculation into susceptible animals. Material 
'was- gather^ from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur- 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out- 
^tient departments, streds, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical ])atients, 40 were infective and produced tubercu- 
losis. Negative results w<‘re obtained with the 29 dust samples from the 
localities occasionally occu|ru‘d t)y consumptives. Virulent bacilli were ob- 
tained from th(* dust of the walls of 15 out of 21 medical wards. It is inter- 
esting to note; that in 2 wards with many phthisical patients tlu* results were 
negative, indicating that tla* dust in .sucli regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos- 
pital is in the projiortion of 70.0 to 12.5. In a room in which a tuberculous 
woman had liv(*<l the fliist froiri the wall in the neighborhood of the bed was 
infective si.v weeks afte^ her death, Xo bacilli were found in the dust of an 
inhalation-chamber for consumptives. Hie experiments of Straiw at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders he placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. '’J’he question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner lias studied the problem at Colorado Springs, in 
wliich for twenty years tuberculous patients have been living, and he finds 
the nuri^ber of cases of luberculosis originating in the city to be very small. 

Pmido-tuhcrculosis . — AVliile lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not imcoin- 
inon in animals, pstuido-tuborculons processes are very rare in hiiiian beings. 
Flexner has described, under the name pseudn-luherculosis homitm strepto- 
thrirOy a condition in human beings in which the lungs presented the appear- 
ance of a caseous pneiiiiioiiia and numerous tiihcrel e-like nodules existed in 
the peritomeum. The micro-organism found in the lesions was a strepto- 
thrix', wliich ditlercHl greatly from the known forms of the bacillus tuberculosis 
and streptotbrix nctinomycos. 

4. Modes of Infec^tiox. — (a) Tlcreditarjf Transmission . — The |)ossil)le 
^iietliods of transmission of tlic germ in direct inheritance are tlirei^li’ans- 
^ission by the sperm, transiuission by the ovum, and transmission through 
Ihe blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could bo transmitt^ 

the spernt it would be necessary that the tubercle bacilli should lodge in 
ttie individual spermatozoiiii which fecundates the ovum. Tlie chances that 
^'^ch a thing could occur are extremely small, looking at the subject from 
^ numerical point of view, although we know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller when wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacillus 
is never known to attack. Experimentation is all opposed to sperm transmis- 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males are never tuberculous, even 
though the femajes themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit w'hich he had artificially fecundated with tubercu- 
lous semen. The work of Pasteur on pebrine has shown the possibility of this 
form of transmission in the lower forms, though the question as to what effect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber- 
culosis is through the blood current, the tul^rclo bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indotnl, have been demon- 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood and the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs . — Baunigarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowert^tl. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baunigarten bases his belief in 
germ transmission upon two main factors — the great frequency of the disease 
in early life and the localization of tuberculous lesions in children. ||||| 

The mortality from tuberculosis in the first years of life is relatiray high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil- 
dren in the bones or joints is very common, Cnopp^s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tulxjrculosis, and only 8 of thc.se showed evidence of vis- 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these point.s would not account for such a large propor- 
tion of cases, and expresses the view that the bacilli have been present S'ince 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten^s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. War thin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are douhiful, 
as the diagnosis rested on anatomical appearances without the detccti(^ of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to cause^l^tterculosis in young mice by inoeu- 
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lating the luotlier ^ith tuberculosis, into eitlier the peritoneal cavity or the 
blood stream. Maffucci showed tliat after injecting eggs with avian tubercu- 
losis the diabase may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
^instances tlie organs of foetuses bom of tuberculous mothers give negative 
V results when inoculated into guinea-pigs. 

. ^ The statistics of jralmonary tuberculosis with reference to liereditary trans- 
mission have been put on a new basis by the studies of Karl Pearson. Por- 
mei’ly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil — is there a 
special disposition of tissue fa\orahlc to the development of the more or less 
ubiquitous germ? On this jxiint Pearson concludes from his researches (Sta- 
tistics of Pulmonary Tuberculosis, Dulan & (‘o., London, 1907) that "the 
diathesis of ])ulnionary tuherculpsis is certainly inherited, and the intensity 
of the inlieritance is sensibly the same as that of any normal physical char- 
acter yet investigated in man. Infection ])robably ]>lays a necessary part, 
but in tlie artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diatlu'sis — i.e., the inheritance of what amounts to a countcr- 
(lis]) 08 ition.” Another point of interest brought out by Pearson is that whether 
we deal wdtli all tuberculosis stocks or only with those having no ])arental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members — " if this special 
incidence in the earlier bom he found to be true of other forms of patholog- 
ical inheritance, we June a very serious factor of national deterioration intro- 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
fiuarteraj^tensified the dread with which the disease is regarded, the terrible 
Aic of H^ditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(h) Inoculalion , — The infective nature of tuberculosis was first demon- 
strated by Villcmin, who showed conclusively in 1865 that it couM be trans- 
niiited to animals by inoculation. The beautiful experiments of Cohnheim 
and Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
<*\tejided Vilhunin's original observations and paved the w’ay for the rece])tion 
of Koch’s announcement. It is now universally conceded that only tubercu- 
lous matter can j)rcHluce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by imvulution, and when it does occur the disease 
Usually remains local. This inotle of infection is seen in persons whose ot*ctl- 
pation brings them in contact with dead bodies or animal products. l\*qion- 
strators of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or linger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its iiature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laennec conHwted phthisis from this source is prob- 
20 ^ 
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ably false, since he did not die until twenty years after the inoculation and 
in the interval ])resented no luanilostations. The possibility, however, of gen- ' 
oral infection must be borne in mind. Cerlxjr reports that after accidental"^; 
inoculation in the hand from a ease of phthisis he had for months a ‘‘ I^Qhpn- 
tubercle,^^ which was excised. Sliortly afterward the lymph-glands of the 
.axilla became (jnlarged and painful, and when removed sliowed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci- 
dentally inoculatiHl. Infection in these cases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans- 
ing the wound by suction. 

Other means of inoculation have been describetl : as the wearing of ear- 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has l}eon urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus convoyed, but of this Hkto is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originattnl 
at the site of vaccination in a few cases (C. Fox, Craham Little). It mav 
be said, on the whole, that inoculation in man plays a trilling role in the 
transmission of tuberculosis. 

(c) Infeclien hij Inhalation . — A belief in the contagiousness of pulmo- 
nary tuberculosis has existed from the days of the early Glreek physicians, 
and has persisted among the T^atin races. The investigations of Cornet alTonl 
conclusive proof that the dust of a room or other locality frequented liy 
patients with pulmonary tuberculosis is infective. The bacilli are attaeluMl 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

FlUgge denies that the bacillus-containing dust is the dangeroiw clement 
in infection. Experimentally he has only succeeded in producing the disc jbo 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, lio 
thinks that the infection is chiefly conveyed by the free, finely divided jmr- 
ticles of sputum produced in the act of coughing, and that these tiny frag- 
ments are suspended in the atmosphere. Those who cough very much aiul 
with the mouth open arc most liable to infect the surrounding air. 

It is well remarked by Comet, ^‘The consumptive in himself is alm^j^t 
harmless, and only becomes harmful through bad habits.” It has been fuH.v 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disscminatwl in llu" 
form of dust, and constitutes the great medium for the transmission of llic 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases conncctod 
with the respiratory system. Tha-irequency with which foci are met. with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts, 
post-mortem statistics of hospitals 8ho|| the same wide-spread prevalence of 
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iUrfection through the air-passages. Biggs reports tliat more than 60 per cent 
'of his post mortems showed lesions of pulmonary tuberculosis. In 125 autop- 
sies at the Foundling Hospital, New York, the bronchial glands were tuber- 
culous in every case. In adults tlio bronchial glands may be infected and the 
individual remain in good health.* 11. P. lioomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesion§ that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresli air and a free 

^ open life-conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump- 
tion among certain religious orders devoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver- 
age number of 1,028 r(\si(lents, gmong 2,009 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than thrce-fourlhs of the deaths are from this disease, and the mortal- 
ity in all the residcuits, up to the fortieth year, is greatly above the average, 
the increase being due entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurbcs deceased. 63 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu- 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is cslimated at 15 per cent of the total mortality, while in 
prisons it constitutes finm 40 to 50 ])cr cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelpliia for twcnt 3 ^-five years. His 
researches go far to .show that it is a house di.sease. About 33 i)er^cent of 
infected houses have had more than one case. J..ess than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-half of the deaths from this disease 
during the year 1888 oc(;urred in those infected houses. Tliere a/e, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants arc rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend- 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Futil n'cently nearly all writers have held that 
under tlicse circumstances the husband or wife is much more likely subse- 
quently to die of tulKjrculosis. V]Km the figures of the late Ernest l^pe, of 
Saranac, Karl Pearson bases the following eonclu.'^ions : (a) There is some sen- 
sible but slight infection between married couples; (b) this is largely obscured 
ur forestalled by the fact of infection from outside sources; (c) the liability 
tu the infection depends on the j)reseiic(' of the n('C(*ssary diathesis ; (r/) a.s.sorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
uiore than one-third of the whole correlation obstwved in these cases. There 
^^6 cases in which this source of infection seems to play an important role. 
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{d) Infection by Ingestion. — The work of the past few years has shown 
that we have taken too restricted a view in BU])po8ing infection in tubercu- 
losis to be chiefly througli the lungs. There are two otlier channels, the ton- 
sils and the intestines, both of great iiniK)rtance. 

Tonsillar Infection . — ^The frcipiency oL involvement of these glands haa^^^ 
been shown by Schlcnker, Arthur Ijatham, and Walshani. Tlie bacilli pass" 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through tlie lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch- of the pulmonary artery; if a large number of bacilli escape, 
iniliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for tlicir growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the ])ortal of entry. It is a common method of infection in chil- 
dren, causing tlie scrofulous *’ glands of the neck. 

Intestinal Infection . — llohring announced in 11)03 that pulmonary tuber- 
culosis could be induced through intestinal infection, and he further main- 
tained that milk fed to infants was the cliief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Bavcnel and otliers, who produced pulmonary tuberculosis in animals by feed- 
ing exjieriments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does aw'ay with the objection raised by Kcxh 
that if infection through tlie milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 eases of tuberculosis in children tboin^were only 16 of primary boiM*! 
infct'tion. Recent exjicrimcnts have show’ii in a striking manner how tln' 
lungs act as Alters for iiarticles absorbed from the intestines. Vanstecnberglu- 
and (ii vsez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable dilTcrence in young and adult guinea-pigs, in the former (lie 
carbon particles were filtered out by the mesenteric glands, while the Inng'^ 
remained free; in the latter the glands were unaffeeted, but the lungs wno 
carbonized. Calmette and (Jiierin, repeating the exjicriments of Ravenel willi 
impro\ed technique, have shown how easily the lungs may be infected through 
tlie intestinal' route without leaving the slightest trace of disease of the howi l 
'itself. Beliring’s view of the inijiortance of infection through the intesliiiiil 
routelias thus received the strongest support, ami many go so far as to 111 : 1111 - 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that thi.s ubiquitous bacillus is not particular, and gains cntniiu‘‘‘ 
through many jmrtals — tliroat, lungs, and inlestinos. The important mnlh'^ 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, ])articularly in Ihn 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! Tbe ordinary commercial fiasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Infijikncing Inkkction. — {a) Qmaral . — Eniiixonmenl is 
an all-important pre^lisfiosing factor. Dwellers in juities are mm-h more in*'"*' 
to the disease than residents of the country. Not only is the liability to inb’^" 
tion very much greater, but the conditions of life are such that the pmvo>^ 
of resistance are apt to be weakened. As already stated, sunlight is one 0 
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the most powerful agents in destroying the tubercle bacillus, so that in im- 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunligjit and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild^ either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and unrlor 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of TIenry J. Bowditch in this country and of Buchanan 
in England show tliat the disease prevails more widely in the wet, ill-drained 
districts — an increase wliicli is associated with heightened vulnerability and 
greater liability to catarrhal afTcctions of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of tlie dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Ifidividual Predisposition . — The fathers of medicine, more particu- 
larly Hippocrates, Aretaeus, andPGalen, laid great stress upon the bodily con- 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phthisicus, which Hippocrates described in the following 
terms: form of body peculiar to subjects of phthisical complaints was 

the smi^thi, the whitish, that resembling the lentil ; the reddish, the blue-eyed, 
the leucp-phlegmatic ; and that with the scapulae having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon whfch formerly 
BO much stress was laid, is now regarded simply as an indication of a type 
of conformation in which tlie tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug- 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Gallon and Mahomed. In 442 
patients they separated two typos of face — one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
diathetic states formerly recognized — ^namely, the tuberculous, with thin 
bright oval £ace, and long, thin bones; and the scrofulous, with thick 
lips and nose^ opaque skin, large, thick bones, and heavy figure. The^ con- 
ditions, on which so much stress was formerly laid, indicate, as Fagg^ ^ates, 
^^othing more than delicacy of constitution, incomplete growth, and imperfect 
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dov«»lo{micnt. Sir A. K. WrigliL has shown that iho natural protective olc- 
iiioiits, the opsonin^ uf the blood are low in tubereulous patients, whose phago*, | 
eytic index is also ^ely iiiucli below the noriiuil standard. 

(c) — No age k-exeinpt. The disease is met with id?, 
tlie suckling and in tlie octogenarian. Pnh ponary tTilii 1 1 Ahin n^uff^ mnntr'" 
frwpiently, as stated by Hii)pocrates, from the eighteenth ^^he tTiirJj^fiftl/^ 
year. FromihJ fifth to the tenth year individuals are less prone to the dis- 
ease. Ihirhier and Bondin (1!)0S) liave studied tlie freipiency of tuberculous 
in children up to the fifteenth year in the Paris Hospitals. Of l,Jd61, SOfi 

tuberculous, 31 per cent. At ditferent ages dilferent organs arc more 
prone to boinvolvcil.* During the first decade the bones, meninges, and lymph- 
glands are more frequently atfeided Ilian at subsequent periods. 

(d) Sex . — The intluence of sex is very slight. Women are perhaps some- 
what more frequently attacked than men,', possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Hace , — (Sec page /385.) 

(/) Influence of Occupaiion . — 'fhe characteristics of an employment 
which tends to make tuberculosis unusually pn'valent may bo thus summa- 
rized: a low rate of wage, unsauitarv surround ing>, (‘Xjmsure to dust, excessiv(‘ 
physical exertion, clo '50 conliiiement indoors, exposure to excessive heat, temp- 
tations to intemperance, with long and irregular Iiours (L. Brandt). 

(g) Certain local coudilions influence infection, among which the follow- 
ing are the most important ; 

The influence of catarrh of the respiratory passages in pulmonary tuber- 
culosis is well recognized. IIow often is a negh»(‘tcd cold blamed as tlio 
sterting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli (‘ithcr to enter the system f)r, 
when onc'C in it, to grow. The liability of childnm to lymphatic tuberculo>is 
is probably associated with the common catarrhal processes in the tonsils 
throat, and bronchi. 

Certain cof the specific fevers predispose to tul)erculosis, among which 
m^jftsles and whooping-cough stand jire-eminent. They are often associahd 
with a bronchial catarrh. In some of the cases it is probably not a frodi 
infection which follows, but the blazing of a smouldering fire. Typjioid fiwer. 
influenza, vaupla, and syphilis arc all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

ChrMiic heart-disease, artcrio-sclerosis, aneurism of the aorta, foruis of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro- 
spinal sclerosis, all arc conditions which favor infection. It is rcmarkal)lo 
in how many of the subjects of those disorders in general hospital practice thn 
fatal event is a terminal acute tubercidosis, most frequently of the scron>^ 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pnlmonary artery usually die of tuberculosis. On the other hand, 
v alve dioc ase, particularly stenosis, is stated to antagonize the disease (J- 
Graham). In children cata^;il.^enterQrCQlitis probably favors the origin of 
tabes, jnesenterica. 
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The influence of haemoptysia and pleurisy will be referred to later. 

Txdima , — The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
the^j^ee, a tuberjjulous arthritis ; a blow on the head, tuberculous meningitis. 
Probably in th|||( cases the injured part is for a time a locus minoris resisten- 
ticB, and if badp are present they may receive a stimulus to growtli or under 
the altered conditions become capable of multiplying. Tlid whole (picstion 
is very fully discussed l)y Stern in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra- 
vated, and fresh local lesions may appear, and, most serious of aN| acute mil- 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberculous Lesions. — (1) 

Distribution of tfie Tubfrclks in tiik Body. — The organs of the body are 
variously affected by tuberculosis. In adults, the lungs may be regarded as 
the seat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 eases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows : Pericardium, 7 ; peritonajum, 36 ; brain, 31 ; spleen, 23 ; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ- 
ent distribution, as shown l)y the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu- 
tion of lesions; Bones and joints, 1,037; lymph-glands, 196; skin and con- 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Changes pkoj)Uced by the Tubercle Bacilli. 

(a) Modular Tubercle. — The body which we term a tubercle” pre- 
sents in Us early formation nothiny disiincUve or peculiar, either in its com- 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the actinomyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarteii have enabled us to follow in detail the evo- 
lution of a tubercle. 

(a) The multiplication of tlie tubercle bacilli, which is rapid and is ac- 
companied by their (lis.semination in the surrounding tissues partly by growth, 
partly in the lymph ( urrents. 

(fi) The multiplication of the fixed cells, especially those of connective 
tissue and tlie endotln'lium of the capillaries, and the gradual production from 
them of rounded, cuhoidal, or polygonal bodies with vesicular nuclei— the epi- 
thelioid cells — inside some of Avhich the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and aecumulate about the focus of infection. They do 
But survive. Many undergo rapid destruction. Tinier, as the little tuber- 
I'le ImKtftftytiy are chiefly of tha^nyononuclear variety (lymphocytes), 

^hich do not undergo the rapid degeneration of the polynuclear forms. 

(5) A reticulum of fibres is formed by tlie fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at |he 
Biargin of the growth. 

(0 In some, but not all, tubercles giant relh a in formed by an mcrea^ 
hi tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratiq t6 t^ 
number and virulence of the bacilli. Ii lIupub . an^ spo^ 

l ous.^lands . in which the b acilli are ^c^ly ^ np))a uta numegOTiM^ 

while in Tiniiiftry hiheroleft atiH all Icsious in which the bacilli aro abundant 

mimhor 

The bacilli then cause, in the first place, a proliferation of the ftied 
ments, with thef production of epithelioid and giant cells; and, secolifiy,1 
inflammatory reaction, associated with exudation of leucocytes. How far ' 
leucocytes attack and destroy the bacilli has not been definitely s^iad-^f 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, ^ ' 

(3) The Degeneration of Tubercle. — ( a) Caseation . — At the neutral 
part of the growth, owing to the direct action of the bacilli or their produets, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the eentre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them: 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci- 
fication. 


(6) Sclerosis. — ^With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements ; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre- 
dominates. In some situations, as in the peritoneum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on : the one — caseation — destructive and 
dangerous; and the other — sclerosis — conservative and healing. The ulti- 
mate result in a given case depends upon the capabilities of the body to rastrict 
and limit t^ie growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once — the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but’finally jhe day is with the conservative, protecting forces — the seed has 
fallen upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders — the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, Id 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
fof a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or' six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. — This is most frcipicnll) 
seen in the lungs. Only a great master like Virchow could have won the i)ro* 
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rfwrpn.from a belief in the unity of phthisis, which the genius of Laonnec had 
^ Jinatomicai ground, announced. Here and there a teacher, as Wilson Fox, 
J^yotested, but th6 heresy prevailed, and we repeated the striking aphorism of 
Hgiemeyer, " The greatest evil which can happen to a consumptive is that he 
tuberculous.’^ It was thought that the products of any simple 
Imd^'taatictti might become caseous, and that ordinary catarrhal pneumonia 
mnnina^ in phthisis. It was peculiarly fitting that from Germany, in which 
ino dualistic heresy arose, tlie truth of Laennec’s views should receive incon- 
ie^able proof, in the demonstration by Koch of the etiological unity of all the 
^ra^ous processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec- 
TOn — so small indeed that they may not be visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioA takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuherculeuse jaiine of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber- 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states : There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tlibcrculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth- 
ing but a tuberculosis of the hmgs.” 

(5) Secondary Inflammatory Processes. — ( a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as hj^s been 
described, be limited to exudation of leucocytes and serum, but may®,so be 
much more extensive, and which varies with varying conditiofis. 

for example, about the smaller tubercles in the lungs, pneumonia — either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(6) In processes of minor intensity the inflammation is of the slow reac- 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative element in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a dehfis consisting of broken-down cells and cheesy material. It is morwver 
sterile^that is, does not contain the usual pus organisms. The pr^ucts of 
the tubercle bacilli are probably able to induce suppuration, as in jomt and 
hone tul^rculosis pus is frequently produced, although this may be due to a 
ai 
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mixed infection. Koch states that the tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of th0 lungs 
tlie suppuration is largely the result of an infection with pus organisms. 

II. x\cuTE MiLiAitY Tuberculosis. 

The modem knowledge of this remarkable form dates froH|tte statement 
of Buhl (185G), that miliary tuberculosis is^a specific infection^ppendent on 
the presence in the body of an unencapsulatcd yellow tuliercle, or a tubercu- 
, lous cavity in the lung; and that it liears the same relation to the primary lesion 
as pyaemia docs to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon- 
strating the as^ijc^tion of miliai’y tuberculosis with tuberculosis of Uie blood- 
There are two groups of vessel tnlxTclo — the tuberculous periangitis 
in which there is invasion of the adventitia, and the ondangitis in whicli the 
tubercles start in the intiina. 'flie parts most friHpiently alTecteJl^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra- 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the })ulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show- 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the tlioracic duct, tirst accural cly described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber- 
culosis found in many instances an enormous numlier of bacilli, particularly 
.in the caseous tuliercles of the thoracic duet. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera- 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a gcneralizeil tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil- 
iary tuberculosis, in which the various organs of the body are stulTed with 
miliai^and submiliary nodules. II. A second form characterized by a small 
number of tuliercles in one or many organs. 111. The occurrence of numer- 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tuliercles are larger and many are caseous. It is the chronic gen- 
eralized tuberculosis of children. Transitional forms between these gron|)S 
occur. In the first variety, which we are here considering, there is an erup- 
tion into tlie circulation of an enormous numlK*r of bacilli. Benda suggei'Is 
in explanation of the profound toxmmia seen in certain cases (the fyj)h<>i(l 
form) that in addition the blood is surcharged with toxins from a large casc'oii:? 
focus which has eroded the ves.sel. 

Clinical Forms, 

The cases may be grouped into those with the symptoms of an acute gm- 
eral infection — ^the typhoid form; cases in which pulmonary sym|)tora8 pre- 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked — tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-aeries of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


1. General or Typhoid Form. — Symptoms. — The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and ajartfrequently mistaken for typhoid fever. After a period of 
failing healiJyPith loss of appetite, the patient becomes feverish and weak. 
Occasionallj^pic disease sets in tnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the checks are flushed. The pul- 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the tmperature is the irregularity; and if seen from the outset there is 
not the Ready ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to tlnje 
degrees. Sometimes the pyrexia is intermittent, and the thermometer ‘ miy 
register below normal during the early morning hours. The inverse type of 
temperature, in wliich the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to iny wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
Huahadjchfi^ks, dr y ton gue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in- 
stance there M^as tolerably extensive disease at the right apex, Kcinhold, from 
Biiurnler^s clinic, has n'cently called attention to these afebrile forms of acute 
tuberculosis. In 0 of 52 cases there w'as no fever, or only a transient rise. 

In a considerable number of these cases the respjx^ons are increased 
in frequency^ particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. CheyncjS^okes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere- 
bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losis without local manifestations and typhoid fever is extremely difficult, i. 
point of importance, to which reference has already been made, is the irregu- 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight evanosis is much more common in tuberculosis. Ihcrc 
ftre cases, however, of typhoid fever in which the initial bronchitis is 
find may lead to dyspmra and disturbed o.xygenation. Ihe coug may 
»^ight or absent. Diarrhma is rare in tuberculosis; the bowels arc usu^ 
t^oiisUpated*! but diarrlima may occur and persist for days. In 
diagnosis has boon ooinplicatal «till furlber by the 

the stools. Enlargement of the spleen orenrs m 
is.n fiith«. as in f«ver. In children, howevovs 
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the enlargement may be considerable. The urine may show traces of albu- 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu- 
losis reddish spots may occur and for a time cause dilliculty, but they do. pot 
come out in crops, and rarely have the characters of the true typhoid eiuptioijj^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petccliiijj 
may appear on the skin, particularly about the wrists. A rare event is jaun^! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romcm- 
bered that the'lesions of acute tuberculosis and of typhoid fever Imve been 
demonstrated in the same l)ody. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful cases. In very rare instances 
tubercle bacilli have been found in the blood. Ecucocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which Icucopcnia is the nde. 
Careful examination of the eyes may show choroidal tubercles, though I hav(^ 
Aper k^jwn a diagnosis made on their presence alone. In .the fluid obtainctl 
ofelumbar puncture the tubercle bacilli may be abundant, even when there is 
no active meningitis. In a few cases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form. — Symptoms. — From the out>et the pulmonary symp- 
toms are marked. The patient may have had a cough for months or for 

years without much impairment of health, or he may be^ known to l>c tlic 

subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis- 
tinctly broncho-pneumonic ty])c. The disease begins with the symptoms of 
diffuse bronchitis. The cough is marked, the expectoration muco-puruh'iit, 
occasi«)nally rusty, llicmoptysis has bevn noted in a few instances* From the 

outscit dyNpiKca is a striking feature and mav be out of projmrtion to the 

intensity of the physical signs. 'l’hcn‘ is more or less cyanosis of the lips and 
finger-tips, and the cheeks are sulfu^cd. Apart from emphysema and the lalcr 
stages of severe pneumonia 1 know of no other pillmonary condition in which 
the cyano.sis«is so marked. The physical signs are those of bronchitis. In 
children there may be defective resonance at the bases, from scuttennl areas of 
broncho-pneumonia; or, wdiat is eepmUy suggestive, areas of hyper-resonaiirc. . 
Indeed, the percussion note, particularly in the front of the chest, in soiiui 
cases of miliary tuberculosis, is full and clear, and it will Ikj noted (post mor- 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation* the rali^-J 
are either sibilant and sonorous or small, fine, and crepitant. There may 
fine crepitation from the occurrence of tubercles on the pleura (.lurgenscii). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature rises^ 102*’ or 103°, and may present the inverse 
type. The pulse is rapid and fiUe.- 4n the very acute cases the spleen is 
enlarge d. The disease mayjn:nya.Xatal4a4(mLini, days.^ or may 
be gg^ acted f oTjKceka or even- moo tlw; 

'TDHonosis. — The diagnosis of this form offers less ditticiilty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to be the subject of local disease of the lung, or of the lynipli-glands, 
or of the bones, in children these symptoms following measles or whoop- 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercU 
bacilli. 

F The choroidal tubercle occurs in a limited number of c^s and may help 
Kd diagnosis. More importantfin an adult is the combination of dyapnma 
arith .c yanosi B^ a nd the signs of ajldiffuse. bronch^ is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
troubl# 

3. Meningeal Form {Tuhcrcuhus Meningitis, Basilar Meningitis ), — This ( 
affection, whicli is also known as acute hydrocephalus or water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Eobert Whytt’s 
Observations on the Dropsy of tlie Brain, Edinburgh, 17JB8. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin- 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated tlm nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and.1833, W. W. Oerliai-d, of Philadelphia, made a very careful 
study of the disen>e in the Children's Hospital at Paris, and his publica- 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There* are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It is rare during the / 
first year of life, more frequ^t between the second and the fifth years. In a 
majority of the cases a focus of old. tuberculous disease will be found, com- ^ ‘ 
monly in the bronchial or mesenteric glands. In a few instances the affec- 
tion seems to be primary 'in the meninges. It is very difficult, however,, in 
an ordinary post mortem to make an exhaustive search, and the lesion may*’^ 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
Huggested that.thc bacilli reach the meninges through the cribrifonn^ plate of 
the ethmpi<Lfrom the upper fmrt of ijie nostrilsj^ but this is not probable. 

MoRiy[D Anatomy. — The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis- 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with seroua 
infiltratioh ; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whiclkji^Qygi^the sti’uctures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and ap^ars on the lateral, rarely on the 
npper, surfaces of the hemisplieres. The tubercles may l>e very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate liears no definite relation to the abundance 
of lubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tubbreltt 
may be found, when not present elsewhere. In doubtful cases the iniddlejceM 
bral arteries should be very carefully removed, spread on a glass plate' wi® 
a black background, and examined with a lens. The tubercles are thdu^'sin 
as nodular enlargements on the smaller arteries. The lateral venj^r^i}^ ^ 
dilated (acute hydrocephalus) and contain a turbid fluid; the ependyW mAy 
be softened, and* the septum lucidum and fornix are usually broken down. 
The convolutions are often flattene<l and the sulci obliterated owing to ihe 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from thi^ 
blood (Hektoen). Proliferation in the adventitia, with invasion of the tnedia 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
(Edematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-encephalitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis ; cases which may for months present the clinical pic- 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. " The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliar)’ tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. — Tuberculous meningitis presents an extremely complex clini- 
cal picture. It will be best to describe the form found in children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, lo.scs its appetite, and the disposition may com- 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache,- vomit- 
w, and fever, three es.sential symptoms of the onset whieh are rarely absent. i 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry, the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow- 
erful sedative or of chloroform, screamed at the top of her voice so as to ho 
heard a square or more away. The vomiting is without apparent cause, and i 
is independent of taking of food. Constipation is usually present. The fevor 
is slight, but gradually rises to 102® or 103®. The pulse is at first rapid, subse- 
quently irr^gu]ar,,^and slow. The respirations are rarely altered. During 
deep child is restless and disturbed. There may be twitchings of the mus- 
de^ d)flden startings; or the child may wake up from sleep in great terror. 
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Wfi early stage the pupilfl_are u sually contract ed. These are the cl 
of the initial sti^e, or, as it is termed, the stage of irritation. 

^ In^e second period of the disease these irritative symptoms subside; vc 
Upg^ iil no longer marked, the abdomen becomes retracted, boat-shaped 
The bowels arc obstinately constipated, the child no longer co 
headache, but is dull and apathetic, and when roused is more or h 
, .deUrious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing n 
pir^ion is common. Convulsions may occur, or rigidity of the muscles of oi 
side or of one limb. The temperature is variable, ranging from 100® 
102.5®. '‘A blotchy 0 g vtl w niQ -k-a^ 4iii c Q mTno n p n thp s kj^ If the finger-na 
is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerehrale, which, however, has no diagnostic significance. 

In the final period, or stage of paraJysisj the coma increases and the chil 
tan not be roused. Convulsions arc not infrwiuent, and there are sp^^modi 
contractions of the muscles of the back and neck. Spasms may occur in th 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b( 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that the corneas are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol- 
untary passages of urine and faeces. The temperature often b^omes sub- 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of tomperature, the fever rising to 10G°. The entire 
duration of the disease is from a fortnight to three or four weeks, “/A leao)- 
cytosis is not infrequently present throughout the disease. 

Thftr? flfp raiiy of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fattil wit hin a few d ays. Til fhese instancesj more 
c ommonly seen in adults, t he convex surface of the, brain is usually involie^ 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 

There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations arc often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94®, or there may be hyperpyrexia. In a case of Baumler’s the temperature 
rose before death to 43.7® 0. (110.7® F.). 

The ocular symptoms of the disease are of special importance. In the 
oarly stages narrowing of ihe pupils is the rule. Toward tJie close, with in- 
<^reasc Jn Jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may l»o eonjugate deviation of the eyes. Of ocular ])alsies the third 
iierve is most frequently involve<l, .sometimes with paralysis of the face, limbs, 
and hypoglossar nerve on the opposite side (syndrome of Weber), due to a 
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lesion limited to the inferior and internal part of the crus. The chiangefr in 
the retinas are very important. Neuritis is the moat common. Aocording. 
to Gowers, the disk a^ first becomes full colored and has hazy Qutlin^ 
and the veins are dilated. Swelling and striation become pronounced, Iw 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condiV 
tion was of diagnostic value. The tubercles in the choroid are rare and mudji 
less frequently seen during life than post-mortem figures would indicate.' 
Thus Litten found them (post mortem) in 39 out of 62 cases. They 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gw^. 
lick. Heinzel examined with negative results 41 cases. 

Among the motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction 
limb may persist for several days, or a cataleptic condition. Tremor and a&e- 
toid movements arc sometimes seen. The paralyses are either hemiplegias 
or monoplegias, llemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softe n ing in the 
lil^jmal capsule, due to involvement of the central branches. Of monoplegias, 
thal^f the face is perhaps most common, and if on the right side it may occur 
wit];ii^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono- 
{d^a may be associated with it. In the more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cercbro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely diffioult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
P the body, the mode of onset and the symptoms, and the evidence obtained 
an lumbar puncture. The fiuid withdrawn is usually turbid, often sterile, 
Igll^n centrifugalizing, the bacilli may be discovered. The cells are usually 
Bmp mononuclear lymphocytes. 

npthe prognosis in this form of meningitis is always most serious. I have 
.^Hmer seen a case which I regarded as tuberculous recover, nor have I seen 
pfost-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ- 
ent!^ features and treatment will be considered in connection with acute 
meningitis. 


III. Tubbboulosis of the Lymphatic System. 

1. Tuberculosis of the Lymph-glands {Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special ^tention was given to different types 
of scrofula, of which two important foxms were recognized — the. 4 fmguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent ; and the pblfig- 
in which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tiil^culous adenitis or ^rofula 
differs from that which produces tuberculosis in^ther parts' or whether it is 
the local conditions in the glands which accoun^or the slow development and 
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aiiqer course. The experiments of Arloing would indicate that the vims wai 
^^uated or milder^ for he has shown that the caseous material of a lymph- 
killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
is the more susceptible animal of the two. The observations of Lin- 
fltill mi^CQj^onclusive, as showing a variation in the virulence of tlie 
_ L^iftpillns. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals ^ied within throe 
months; infected with material from scrofulous glands, the lymphatic enlarge- 
ment did not appear until the second or third week, and the animals sur- 
vived for six or seven niontlis. He showed, moreover, that the virulence of tlic 
infection obtained from the scrofulous glands increased in intensity by passing 
thtPUgh a series of guinea-pigs. In a certain number of cases tlic infection is 
witli the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common -in 'Children 
than in adults ; and may occur in old age. 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upoj 
local conditions, whether favorable or unfavorable, depends the fate o^ 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which ini 
excites slight adenitis of the neighboring glands. In a child with constantf 
recurring naso-pharyngcal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways loss strictly guarded and are 
taken' up by the lymphatics and passed to the nearest glands. The impor- 
tance of the tonsils as an infection-atrium has of late been urged. In coujfe- 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationjlt ® 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^^ 
enabled to grow and gradually to change a simple into a tuberculous ado 
The frequent association of tubci-culous adenitis of the bronchial glands ^ 
|wboopmgrcough and with measles, and the frequent association of tubercie 
tin the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an ^increased vul- 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some of ’^Ihe* features of interest in tuberculous ade- 
V nitis: 

" (a) The local character of the disease. Thus, the glands of the neck, or 
at ^ the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 

(h) The tendency to spontaneous healing. In a largo proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem- 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Tbo often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber- 
culous processes associated ^th suppuration is a special feature of this form 




806 


SPECIFIC INFECTIOUS DISEASES. 


of adenitis. In nearly.aU instancea the. pngjs.atwil^ Whether the Buppiirai- 
tion is excited by the.hacmi or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con- 
stant menace to the organism. It is safe to say that in three-fotlrths.^QLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort 
protection against tuberculosis in adult life. We certainly do meet with maira 
persons of exceptional bodily vigor who in childhood had enlarged glands, bne 
the evidence which Marfan brings forward in support of this view is not coh^ 
elusive. 

Clinical Forms. — Generalized Tuberculous Lymphadenitis. — ^In excep- 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body. with, little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Two well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188fc until March, 1889, showed persistent fever, ranging from 101° to <103°, 
occasionally rising to 104°. On December 16th tlic glands omthe right side 

the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5tli. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup- 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease.. In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in- 
volved, and in which death is caused either by cachexia, or by an acute infec- 
tion of the meninges. 

Local Tubkrcdixius Adenitis. — (a) Cervical , — ^This is the most com- 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils ; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillary glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com- 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many obses the skin ultimately becomes adherent, and inflam- 
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totion and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
tnth eczema the scalp, car, or lips, and with conjunctivitis or kcra- 
■^8. When the glands are large and growing actively, there is fever. The 
Subjects are usually anaemic, particularly if suppuration has occurred. The 
progreM of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
^e submaxillary group, but the glands above the clavicle and in the posterior 
^cervical triangle, may be involvo<l. In other instances the cervical and axil- 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
Bupra-clavicular and axillary group of glands on one side precedes a tubercu- 
lous pleurisy or pulmonary tuberculosis. 

(b) Tracheo-hroncliial . — The mediastinal lymph-glands constitute filters 
in which lodge thei^rious foreign particles which escape the normal phago- 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter #»rith great frequency in this group. Northrup found them in- 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the TraiU of Barthez and Sann4e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo- 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
fiattened, are rarely seriously compressed. The pneumogastric nerve may be 
involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of tlie enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the laryiyc by a case- 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul- 
monary artery and the aorta have been opened. Perforation of the (esophagus 
has been described in several cases. One of the most serious effects is infec- 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subpleural. Among other sequences may 
be mentioned diverticulum of the oesop hagu s follo^ng^^dtesionof an enlarg^ 
gland and its subs^u^ ljWitractiQn. ; a^ Th flie case of the anterior medi- 
aslinal andTaortic ^ou^, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric; Tabes mesenterica. — In this affection, tlie abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsBiUDj^ ^ 
come enlarged and caseate; more rarely they suppurate or calcify. • A.iaUglit 
t uberculpujf^ adeni tis is extremely common in children, and is often accidebtidly 
found (post raoi*tem) when tlic children have died of other diseases. It i(iay , 
1 m} a primary lesion associated with intestinal catarrh, or it may be 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in differei^ 
localities. The small percentage in New York, less than one per cent 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
lire, 18 per cent, for England, and the same has been demonstrated 
cently for Scotland by John Thomson, 3^67 for Edinburgh and 4.51 
Glasgow. The general involvement of the glands interferes seriously ,\fith 
nutrition, and the patients are puny, wasted, and anasmic. The abdomen is^ 
enlarged and tympanitic ; diarrhoea is a constant feature ; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as conemftptioo. of -tlie bowels, but in a majority of them the intes- 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritonamm is also involved, and in such the 
.abdomen is large and hard, and nodules may be felt. 

In adults tubiprculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease, l^arge tumors 
may exist without tuberculous disease in the intestines or in any other part. 


2. Tuberculosis of the Serous Membranes, 

General Serous Membrane T'uberculosis {Polyorrhomenitis) . — The 
serous membranes may be chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaBum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito- 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer- 
ative and suppurative processes. Tlyxdlj^ fl^ere are cases in which the pleuro- 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. n^pibranes much thickened, and with little or no exudate. In any one of 
three forms the pericardium may be involved with the pleuras and peri- 
tqjiigum. It is important to bear in mind that there may be in these cases 
flinficeral tuberculosis. 

' Tubejlqulosis oe the Pleura. — 1. Acute tuberculous pleurisy. It is dif- 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tu^culosis (see Acute Pleurisy). The 
cases are rarely fatid. Here, too, ther^re three groups of cases : (a) Acute 
tuberculous pleurisy with subsequent chi^ic course. (6) Secondary and ter- 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c]^ % form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
cau^ by tubercle bacilli, but the fact is not so widely recognized that there 
is Jte^^acute, ulcerative, and suppurative disease which may run a very rapid 
The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro- 
nM, and the subject may have a fine pliysique and come of healthy stock. 
K subacute and chronic tuberculous pleurisies arc moih common. Tlic 
togest group of cases comprises those with sero-fibrinous effusion. The onset 
llBtosidious, the true character of the disease is frequently overlooked, and in 
l^^ost every instance there are tuberculous foci in the lungs and in the bron- 
glands. These are cases in which the termination is often in pulmonary 
fgaherculosis or general miliary ,kibcrculosis. In a few cases the exudate 
becomes purulent. 

1 An d, lastly^ there is a chronic adhesive p leurisy, a primary proliferative 
fn^TP ^yhinh k_nf long stundiugj iTiay to very gfeS tEckclling Of ’tfarmCm- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 


chronic pleurisy results, which may be simple, but usually tubercles are scat- 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or haBmorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu- 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumolhorax. 

The general symptomatology of these forms will be eonsidered under dis- 
ease of the pleura. 

Tuberculosis oe the Pericardium. — Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in ihe pericardium as in 
thc^leura and peritonaeum, but it is certainly more common than the litera- 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi- 
tion is entirely latent, and the disease is discovered accidentally in individuals 


who have died of other affections or of chronic pulmonary tuberculosis. 

^A second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at ^e apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard ^Idch 
resembles the rumbling presystolic murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a sero-fibrinous, haemorrhagic, or purulent character. There b 
suspicion whatever of the tuberculous nature of the trouble. .y 

Tuberculosis of the Peritoneum. — In connection with miliary aii 
\^chronic pulmonary 'tuberculosis it is not uncommon to find the peritonaeum* 
studded with smcdl gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con- 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms : 

(1) Acute miliary iuherculom with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is pur^ent or serQzpuiulent, and is often 


sacculated,. 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset*, 
or Which may represent tlie final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or nu-exudation, and the 
oeXQua Buzfacea .are matted together by adhesions. 

The process may be primary and local, which was the case in 6 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynaecologists the infection was from them. The prostate or the sem- 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease ; thus patients with cirrho- 
sis of the liver very often die of an acute tuberculous peritonitis. The fre- 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol- 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
' majority of the instances it has been discovered accidentally during the oper- 

^ ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
in the collected statistics I find the cases to be twice as numerous in females 
88 in males ; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso- 
ciated with intestinal and mesenteric disease. Tlie incidence is most fre- 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 367 cases 
collected by me from the literature, there were under ten years, 27 ; between 
ten and twenty;, 76 ; from twenty to thirty) 87 ; between thirty and forty, 71 ; 
from forty to fifty,* 61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks tlian whites, 77 to 70, were admitted to the Johns 
Hopkins Hospital (Hamman). 

S^ptoms . — In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for liernia or for ovarian tumor. The- acute onset is not 
lincommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six liad symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
f^slow onset, abdominal tenderness, tympanites, and low continuous fever are 
often mistaken for typhoid fever. 

Ascites is frequent, but tlie effusion is rarely large. It is sometimes haem- 
dirhagic. In this fonn the diagnosis may rest between an acute miliary 
cancer, cirrhosis of the liver, and a chronic simple peritonitis — conditions 
’i^hich usually offer no special difficulties in differentiation. A most im])or- 
tant point is the siiiiultaneous presence of a ideurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to' loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a markfed symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera- 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symj)tom is pig- 
mentation of the skin, which in some cases has led to the diagnosis of Addi- 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre- 
quency with which the condition either simulates or is associated witli tumor. 
This may le : 

(a) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

{h) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritomeum, tlie mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been Tpistalcep for ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco- 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short- 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close -against the spine, giving on examination the idea of a solid ];na0S, 
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Not the small intestine only, but the entire bowel from the auoaenum lo 
rectum, has been found forming such a hard nodular tumor. 

(d) Mcsenienc glands, which occasioually form very large, tumoiy» 
masses, more commonly found in children than in adults. This conditiH 
may be confined to the abdominal glands. Ascites may coexist. The 
tion must be distinguished from that in children, in which) with asdites'^® 
tympanites — sometimes both — there can be felt irregular nodular mass^, 
to large caseous formations between the intestinal coils. No doubt in a con- 
siderable number of cases of the so-called tabes mesentcrica, particularly in 
those with enlargement and liardness of the abdomen — the condition which 
the French call carreau — there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a less frequent source of error than any other ; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished. . ^Irrjjgular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thfiiocal.§igns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac- 
cular exudation are rarely well defined. The position and form may bo 
variable) owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis ; but it is also found in ovarian tumor. Lastly, the con- 
dition of the Fallopian tubes, of the lungs and the pleurae, should be thor- 
oughly examined. The association of salpingitis with an ill-defined anoma- 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura# the apex of one lung, or a testis in the male. 

Pulmonary Tuberculosis {Phthisis, Consumption). 

ITijw clinical groups may be conveniently recognized: (1) tuheT.Culo- 
pneumpp^ phthisis — acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid, phihkis. 

According to the mode of infection there are two distinct types of lesions : 

(a) When the bacilli reach the limgs through the blood-vessels or lym- 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
'a few days, the small, gray miliary nodules, involving several alveoli and con- 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubwcles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 
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B they may be confined to tlie lungs, or even in great part to ojio lung. 

whidi the tubercles undergo have already been referred to. The 
stages may be; (1) Arrest of the process of cell division, gradual 
5 of the tubercle, and ultimately complete fibroid transformation. 
Lseatioo^-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi — inhalation or 
aspiiadinnJtuberculosis — the picture diifers. The smaller bronchi anil bron- 
chioles are more extensively affected; the process is not confimnl to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom- 
ical picture of tuberculous phtliisis. 

1. Acute Pneumonic Tuberculosis of the Lungs, 

This form, known also by the name of galloping consumption^ is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form. — In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fgllowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: "Ijeft lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a ’walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The gi-eater part of the lung 
presents a grayish- white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur- 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' ana3mic, dry areas. 
There are in the right lung throe or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber- 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The j^rocejss^may* involve only oufiLlobe. 
There may be older areas which are of a peculiarly yellowish-white ^lor and 
distinctly caseous. The most remarkable picture is presented by,<iases of this 
kind in which the disease lasts for some months. A lobe or w*entire^ung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung fr^ 
apex to base is in this condition, with perhaps only a small, narrow areaW^ 
air-containing tissue on the margin. More commonly, if the case has last&* 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with, a chill in 9. Ba- 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogenous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hoematogenous. 

Symptoms. — The attack sets in abruptly with a chill, usually in an indi- 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by -exposure to cold, or there have been debilitating circum- 
stances. ; The temperature rises rapidly after tlie chill, there are ^pain in the 
Bide, and cough, with at first mucoid, subsequently rusty-colored expectora- 
tion which may contain tubercle bacilli. The dyspnoea may become extreme 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in- 
creased fremitus, at first feeble or suppressed vesicular murmur, eCnd subse- 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the pi*actitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the histoi*y of the patient or in his 
family ; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic < mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec- 
toration becomes muco-purulent and greenish in color — a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
p^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp- 
toms subside and the patient passes into the chronic stage. 

DiAdNOBis. — Waters, of Liverpool, who gave an admirable description of 
^ these cases, called attention to the diflSculty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
iA healthy, robust-looking young Irishman, a cab-driVer, wlio had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
nwt afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub- 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs.x)! acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
I^^OTLof no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by II6rard and Cornil, is the^abaence of breath-sounds 
in the consolidated region ; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
niurmur I In many cases, however, there are suspicious circumstances in the 
onset : the patient has been in bad health, or may have had previous pulmo- 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the cases of phthisis florida, or galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren- 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex- 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness : " On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 

a tuberculous abscess.” • -d- i 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hsemoptysis, and due 
aspiration of blood and the contents of pulmonary cavities into the finer ^bes. 
There are fever, dyspnoea, and signs of a diffuse broncho-pneumonia. Some 
of these cases run a very rapid course, and are examples of galloping consump- 
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tion following haemoptysis. This accident may occur not only 
disease, but may follow haemorrhage in a well-marked pulmonary tubercdlo^H 
In children the enlarged bronchial glands usually surround the 
the lung, and even pass deeply into the substance, and the lobules are oME 
involved by direct contact. 

In other casps the caseous broncho-pneumonia involves groups of 
or lobules in different portions of the lungs, more commonly at botfa-a|WM| 
forming areas from 1 to 3 cm. in diameter. The size of the mas$. depenE 
largely upon that of the bronchus involved. There are cases ■\^hich probafiJv 
should come in this category^ in which, with a history of an acute illneM KW 
from four to eight weeks, the lungs are extensively studd^ with large griy 
tubercles, ranging in size from 5 to 10 mm. Tn some instancy there are 
cheesy masses the size of a cherry. All of these are grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hpspital.death 
p la p*^ nhmif tbe ftig hih week from the abrupt onset of the illness^ with 
hflamoffhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken place. 

Secondary infections are not uncommon j but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub- 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. — The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over- 
worked or "run down” from any cause. Haemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at flrst be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. Th » .a pnt a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of extei\- 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
chills, and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a W weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nizing the fact that a majority of all such cases are tuberculous. At least 


* Tussifl oonvnlBiya vestibulum tabis ” (Willis). 
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■ tuberculous bronclio-pncumonias may bo recognized. In 
; taken ill suddenly while teething or during convales- 
he temperature rises Tapidiy, the cough is severe, and 
>t consolidation at one or both apices with rales. Death 
ew days, and the lung shows areas of broncho-pneumonia, 
d there scattered opaque grayish-yellow nodules. Macro- 
on- does not look tuberculous, but -histologically miliary 
illi may be found. Tubercles are usually present in the 
broncEiaTglEuicls, bull;he appearance of the may l^n 

c eedin^ly deceptiv e, and it may require careful microscopical e.\amination to 
determine its tuberculous character. The second group is represented by the 
case of -the child previously quoted, which died at the sixth week with the 
ordinary 2gymptoms of severe broncho-pneumouia. And the third group is 
that in which, ^ringTET'ccnvaTesccncc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight ; but there is loss of flesh, the gen- 
eral condition is bad, and the physical examination shows the presence of 
scattered rMes throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs, 

Under this heading may be grouped the great majority of cases of pul- 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of clironic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy. — Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous juasses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The DisTEinuTioN of the Lesions. — Fot years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro- 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which lias passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala- 
tion of the virus, and this -accounts for the frequent circumstance that exami- 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre- 
sponds ft) a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
ninning about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary lesii® in 
the apex corresponds On the chest wall with the first and second int^rsnPes 
below the outer third of the clavicle.” The extension is downward, s(r%at 
the outer part of the upper lobe is chiefly involved. H 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lo^e on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest wall !mL 
ispot opposite the fifth dorsal spine. This involvement is of the greatesJaSB" 
n^rtance clinically, as “ in the great majority of cases, when the physical 
ipf the disease at the apex are sufficiently definite to allow of the diagnosS*®^ 
phthisis being made, the lower lol>e is already affected.” Examination, theire^ 
fore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on tlie opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 


Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the p roportio n of^ lo apicahphthisia 1 . to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. Summary of ttfe Lesions in Chronic Ulcerative Phthisis. — 


(a) MiUary. Tubercles, — They have one of two distributions: (1) A dissemi- 
nation due to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution duo 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner — the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, mdiary tuber- 
cles, which may indeed form the distinguishing anatomical feature — a chronic 
miliary tuberculosis. 

(b) Tuberculous Broncho-pneumonia, — In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages o^j^aseation. 
At an early period a cipss-section of an arqflj;)f tuberculous broncho-pneumonia 
giyca most characteristic appearance. The centrid 'bfoncHioIe Ts 'seeh as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinS sec- 
tion has a somewhat dendritic or foliaceous appearance. The condition of the 

t icture depends much upon the sIotocss or rapidity with which the process 
as advanced. The following changes may occur: 
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Ulceration . — When the caseation takes place rapidl}^ or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis . — In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
be confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma- 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about those masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies — lung-stones, as they are sometimes called — may be 
expectorated. 

(c) Pneumonia . — An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this infiammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances ‘resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuherculeuse 
of I^annec. In other cases the contents of the alveoli undergo fatty degen- 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities . — A vomica is a cavity in the lung tissue, produced by necro- 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con- 
tiguous ones unite, and in an affected region there may be a secies of small 
excavations communicating with a bronchus. In nearly all ipstances the pro- < 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
mas^. ^ small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls . — ^A majorijy of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 



820 


SPECIFIC INFECTIOUS DISEASES. 


surface of which constantly produces pus. The walls are crossed By 
ulffi which represent remnants of bronclii and blood-vessels. Even the 
with the well-defined walls extend gradually by a slow necrosis and 
tion of the contiguous lung tissue. The. contents are nsually purulent,. ^|j| 
ilar in character to the grayish nummular sputa coughed up by phWffi|K| 
patients. Not ipfrequently the membrane is vascular or it may be ht^g|« 
rhagic. Occasionally, when gangrene has occurred in the wall, the coidH||^ 
are horribly foetid. These cavities may occupy the greater portion 
apex, forming an irregular series which communicate with each otbe^n^K 
with the bronchi, or the entire upper lobe except the anterior margia|^; 
be excavated, forming a thin-walled cavity. In rare instances the proces^pi'f 
proceeded to total excavation of the lung, not a remnant of which renWflifi^. 
except perhaps a narrow strip at the anterior margin. In a case of this land,. , 
in a young girl, the cavitv held 40 fluid ounces, in another 42 ounces, v 
Quiescent Cavities.— mm quite small and surround^ by dense cicatneuil 
tissue communicating with the bronchi they form the cicatrices f^tuleuses ol 
Occasionally one apex may be represented by a scries of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of th^ 
old cavities may be quite smooth, almost like a mucous membrane. Cavities 


of any size do not heal completely. ^ • a. i. i 

Cases are often seen in which it has been supposed that 'a cavity nas healed; 
but the signs of excavation are notoriously uncertain, and there may be pec- 
toriloquy and cavernous sounds with gurgling resonant rfiles in an area of 
consolidation close to a large bronchus. 

In the formation of vomicai the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still gomg on 
in them. Unfortunately, the erosion of a largo vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and of ten fatal hasm- 
orrhage. Another common event is the formation of aneurisms on the arte- 
ries running in the walls of cavities. These may be small, bunch-like dilata- 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas PoWell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend- 
ing to limit their extent. The thickening is particularly mark^ beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. 

(e) Pleura. — Practically, in all cases of chronic phthisis the pleura is in- 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case- 
ous masses are seen in the thickened membrane. Effusion is not at all infre- 
quent, either serous, purulent, or haemorrhagic. Pneumothorax is a common 


(/) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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iMU'ilobules. In many cases the visible implication of the bronchus is an 
■Hnon upward of a process which lias begun in the sinallcst bronchiole. 
IHMaVQlvement weakens the wall, leading to bronchiectasis, not an uncom- 
in phthisis. The mucous membrane of the larger bronchi, which is 
SjjHIfQy ihyolved in a chronic catarrh, is more or less swollen, and in some 
H^nncee ulcerated. Besides these specific lesions, they may be the seat, espe- 
■HD in children, of inflammation duo to secondary invasion,* most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
The bronchial glands, in the more acute cases, are swollen and 
Miliary tubercles and caseous foci are usually present. In cases 
n^Mbnic phthisis the caseous areas are common, calcification may occur, 
infrequently purulent softening. 

Changes in the other Organs, — Of these, tuberculosis is the most com- 
nlion. * In my series of autopsies the brain presented tuberculous lesions in 31, 
the Ipl^ in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
die pericardium in 7. Other groups of lymphatic glands besides the bron- 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem- 
brane of the intestines. The liver is often the seat of extensive fatty infiltra- 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 

'Endocarditis is not very uncommon, and was present in 12 of my post 
morteitis and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset. — We have already seen that tuberculosis of the lungs 
may occur as the eh inf part of a general infection, or may set in with symp- 
toms which ebsely simulate acute pneumonia. In the ordinary type of pul- 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following : 

(a) Latent Types. — It is probable that many slight, ill-defined ailments 
are due to a local unrecogniz^ tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp- 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
origans,, as in the peritonseum, intestines, or bones. 

(b) With .Sj^ptoms of Dyspepsia and Anamia. — The gastric mode of 
onset is very common, and the early manifestations may be great irritab^ty 
of, tl^^tomqch .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced cMoro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 

28 
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(c) In a considerable number of cases the onset of pulmonary tuberculo- 
sis is witk-symptems which suggest rQalarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular- 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. — ^The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever- 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(c) With Laryngeal Symptoms. — The primary localization may be„in the 
larynx, though in a majority of the instances in which huskiness and laryn- 
geal symptoma^are the fliat noticeable features of the disease there arc doubt- 
less foci already existing in the lung, The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul- 
monary phthisis is a very important one. 

(/) Onset with Uoemoptysis. — Frequently the very first symptom of the 
disease is a brisk haemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptoug-s become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico^axillary Glands. — Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the nock or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com- 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso- 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms. — In discussing the symptoms it is usual to divide the disease 
ii]Lto.»thiee. periods : the, first embracing the time of the growth and develop- 
ment of the tubercles; the second, when th^ soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
ti^e first stage with diffuse consolidation. It is therefore better perhaps to 
^regard them altogether. 
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liiOCiiT* Sx3£,?tomb.— i-^atn in the chest may be early and troublesome 
' at throughout. It is usually associated with pleurisy, and may be 
^ adjstabbiug.in character, and either constant or felt only during cough- 
Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
' ’3 may recur at long intervals. Intercostal neuralgia occasionally occurs 
I course of ordinary phthisis. • 

^poUgJ/f is one of the earliest symptoms, and is present in the majority of 
“■^^from beginning to end. There is nothing peculiar or distinctive about 
. ^t first dry and hacking, and perhaps scarcely exciting the attention of 
atient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
pa?XBygmal, and is most marked in the morning or after a sleep. Cough is 
not, A. Qpnstant symptom, however, and a patient may present himself with 
weU-^rked Oxcavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulncss and inoist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such jiersistcnce and severity as to cause vomiting, and the i)aticnt 
becomes rapidly emaciated from loss of food — Morton’s cough (Plithisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky qiiality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. — This varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat- 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called pnaouilar form; each mass is isolated, flattened, 
greenish-gray in color, quite airless^ and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum we determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich- Weigert method is the best. The bacilli are swn as elon- 
gated, slightly curved, red rods, sometimes presenting a b(?aded appearance. 
They are frequently in groups of three or four, but the numl>er varies consid- 
erably. Only one or two may be found in a preparation, or, in some instances, 
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they are so abundant that the entire held is occupied. Bepeati^ examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in- 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inflation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats ; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the Ix)ndon Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances^ if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed mpon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can cither be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of broad 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi- 
thelium from the tongue, infiltrated with micrococci, are stiU more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres arc found close together. From the blood-vessels a some- 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the iiitima of a good-sizal artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres- 
ent as the chief characteristic of the expectoration in ha3moptyBis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinaj may also occur. 

Calcareous Fragments. — Formerly a good de^l of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisic calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are cough^ 
up in the course of the disease. They are formed in the lung by the calcifica- 
tion of caseous masses, and it is said also occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. In rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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cavities the chief amount is brought up in the morning. The oxpectora- 
of tuberculous patients usually has a Iiq^vj^ sweetish odor, and occasion- 
ally it is fetid^ owing to decomposition in the cavities. 

HiEMOPTYSis. — One of the most famous of the Hippocratic axioms says, 
From a spitting of blood there is a spitting of pus.^’ The older writers 
t hou ght that the phthisis was directly due to tho inflammatoiy or putrefactive 
c^iSges caused by the hasmorrliage into the lung. Morton, however, in his 
interesting section. Phthisic ah llwmoptoe, rather doubted this sequence. 
T^UPCC and Louis, and later in the century Traube, regarded the liffimoptysis 
os an evidence of existing disease of the lung. From the a(*curate views of 
Jiaennec and Louis the profession was led away by Graves, and partieularly by 
Niemeyei^who held that the blood in the air-cells set up an inflammatory 
process, a common termination of which was caseation. Since Koch’s dis- 
covery we have learned that many cases in which the physical exaiinnation is 
negative show, cither during the period of hasmorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion has veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently health}'' persons, cases of haemoptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the hsemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but liibcrclc bacilli are found some- 
times in the bloody sputa, more frecjuently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and elastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hajinoptysis, particu- 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with- 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili- 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the 
important: namely, that soldiers attacked with haemoptysis. without *epe<®^ 
cause are in at . least 86.8 per cent tuberculous. In the cases in which tn^ 
haemoptysis follows the special exercises, etc., of military service, at least 74.» 
per cent are tuberculous. In the cases which come on during swimming or^ 
as a consctpience of direct injury to the thorax about one-half are not associ- 
ated with tuberculosis. 

Haemoptysis occurs in from GO to 80 per cent of all cases of pulmonary 
tuberculosis. It is mojeJrequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout tlie disease, so that a haemorrhagic form has been recog- 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of haemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, are very rare, except in. the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large, ‘and in the course of a short time a pint or two may be expec- 
torated. Fatal haimorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frothy, mixed with mucus, generally bright rod in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which baciUi or elastic 
tissue may be obtained. 

Dyapnm is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseas^ and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in ^th lungs of a broncho-pneumonia; (2) with the 
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>^|ocmrrence of miliwy^iuberculosis; (3) sometimes with pneumothorax; (4) 
M t>ld cases with much emphysema, and it may be associated with cyanosis ; 
|&) and, lastly, in long-standing cases, with contracted apices or great thicken- 
pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 

2j^,Q|lN£nAL Symptoms.-— — ^1*0 get a correct idea of the tcmpera- 
Ijmfe orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
B make tolerably frequent observations. The usual 8 a. m. and 8 p. m. record 

in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera- 
tion, and of absorption, emphasizes the anatomical stages of growth, soften- 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fesai: But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con- 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen — the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu- 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character — a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague, l^hese arc 
often cases that pursue a rapid course. The fever of onset — tuberculization 
— ^may be almost continuous, with slight daily exacerbations ; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis- 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hwtic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuhercnlosis 
of the lungs, it will be seen that from 10 p. m. to 8 a. m. or n^n, the tem- 
perature continuously fell and went as low as 96°. A slow rise then took 
place through the late morning and early afternoon hours and reach^ its 
ififtTiiniiTn between 6 and 10 p. m. As shown in the chart, there were in the 





three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical feTcr 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurnng 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usuaUy well marked. A continued fever, such as is seen m 
fte first week of typhoid, or in some cases of inflammation of the lung, is 

rare in tuberculosis. . 

. Stoeaiim.— Drenching perspirations aro-commos in phthisis and-consti- 
tute-^SbTthc most distressing features of the disease. They occur usually 
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with the drop in the fever in the early morning liours, or at any time in tlie 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some patients escape 
altogether. 

ifl increased in frequency, especially when the fever is high. It 
ia often remarkably full, though soft and compressible. Pulsation may some- 
times be seen in the capillaries and in the veins on the back»of the hand. 

4 Emaciat ion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of tlie best indications 
of the progress of the case. 

3.- Phybioal Signs. — (a) Inspection . — The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable pro|>ortion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap- 
ulfiB are winged,” a point noted by Hippocrates. Another tyi>e of ,chest 
which is very common is that which is flattened in the antero-posterior diam- 
eter. The costal cartilages may be prominent and tlie sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
b.i^t (Trichter-Brust) . Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the prje- 
cordia should also be noted,, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(h ) PaZpg^ tQw.— Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
later^ regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expausion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
locft ^ growth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, ’when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) .Bscdffiwon. — ^Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonary resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
88 
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them. One of the earliest and most Taluable signs is defectiwTesonance 
upon and above a clavicle. In a. considerable proportion of aU cases of phtl^<^ 
sis the dulness is first noted in these regions. The comparison between t^ 
two sides should be made also when the breath is held after a full inspiratiniB 
as the defective resonance may then be more clearly marked. In the earls 
stages the percussion note is usually higher in pitchy and it may require 
experienced ear «to detect the difference. In recent consolidation from case;^ 
ous pneumonia the percussion note often has a tubular or tympanitic qualite 
A wooden dulness is rarely heard except in old cases with extensive fibforaj 
change at the apex or base. Over large, thin-walled cavities at the apex thfr 
so-called cracked-pot sound may be obtained. In thin subjects the percua* 
sion should be carefully practised in the supraspinous fossae and the inter- 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoideema, a local contraction of the muscle causing bulging, which per- 
sists for a variable period and gradually subsides. It has no special signifi- 
cance. 

{d) Auscultation.— +YeehlQ breath-sounds are among the most character- 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond- 
ing points on the two -aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ::.With early apical disease the in^fixation 
on quiet breathing may be scarcely audible. Expiratmiuia.,uspally prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspTration is jerking or wavy, the so-called “ cog-wheel ” rhythm ; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the^ ywpiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. J^With these changes in the character of the murmur 
there are r&les, d^ia ia.tbo accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease arc often crack- 
ling in character. anffoTiing thgy nre louder and have a bub- 

bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. '7Whftn„ cavities form, the rfiles are louder, more gur- 
gling, and resQn^t in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern- 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may bo harsh and even puerile. 
The vocal resonance is usually increased in aU stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men- 
tioned before, occurs very early. There are cases in wMch it is a marked 
feature throughout. When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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^ be curious clicking r^es synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
sting auscultatory sign, met most commonly in phthisis, is the so-called 
Uo-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

^ A systolic murmur is frequently heard in the subclavian’artery on either 
Klde, the pulsation of which may be very visible. The murmur is in all prob- 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
rambling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch' 
of the percussion note changes over a cavity when the mouth is opened orc». 
closed (Wmtrich^s sign), or it may be brought out more clearly on change; 
of position. Tlio cracked-pot sound is obtainable only over tolerably large '' 
cavities with thin walls. It is best eliciicd by a firm, (juick stroke, the patient 
at the time having the mouth oiien. In ihose rare instances of almost totaF 
excavation of one lung the percussion note may be amphoric in quality. (&) 
jQ^^uscultation the so-called cavernous sounds are heard: (1) Various grades ^ 
^[modified breathing — blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from a^ 
narrow opening into a wide space. In very large cavities both inspiration ' 
and expiration may be typically amphoric. (2) There arc coarse bubbling 
which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin- walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rillcs may liave a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rMes are heard. (3) The vocal resonance is greatly intensified, and whispered ^ 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob- 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge e^ay^ons of the apex Jt^Jheari impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be hoard at a little distance from the chest wall. Aj 
large cavity wit b^ smoo th walls^ d tMn fluid contents m ny givf^ 
sion sound w hen tET trunjc la abl^tlv shal^en ( Walshel . and even theLUoin 


sound mpylM^ 

Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive — ^the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso- 
nant rMes, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

' (1) In the REsriEATOEY System. — The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphpnia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi- 
glottis is seriously diseas^ and the ulceration extends to the lateral wall of 
tiie pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coughing spells and regurgit^ 
tion of food through the nostrils. Bronchitis and tracheitis are almost 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthijff 
It may run a perfectly normal course, while in other instances resolution 
be delayed, and one is in doubt, in spite of the abruptness of the onsetJ^jlsi 
to the presence of a simple or a tuberculous pneumonia. 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu- 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber- 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura . — A dry pleurisy is a very common accom- 
paniment of the early stages of tuberculosis. It is always a conservative, use- 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much less liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes tlian occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet willi cases in which a sero- 
fibrinous effusion arises in the course of the chronic disease. There are cases 
in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo- 
thorax. i An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com- 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In U-ihiid group of cases it seems to have a beneficial effect on the 
course of the disease. 

(2) Symptoms rkptsrable to other Organs.— ( a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. * In • 
tMn-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometirncis with much retraction of the 
left upper lol)e the heart is drawn up. A systolic murmur over the pulmo- 
nary area is common in all stages of ph^hi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi- 
cating that endocarditis is present. The association of heart-disease with 

I is not, however, very uncommon. As already mentioned, there were 

inces of endocarditis in 216 autopsies. AThe arterial tension is usually 
phthisis and the capillary resistance le^ened so that the pulse is often 
1 soft even in the later stages of the disease. The i^ipillary pulse is 
laqaently-met with, and pulsation of the veijis in the back of the hand 
ionally to be seen. 

^ Blood Glandular System . — The early anaimia has already been noted, 
if te often more apparent than real, a chloro-ana'mia, and the bl(X>d-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Sehultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Oastro-intestinal System .— tongue is usually furred, but may 
be clean and red. f Small aphthous ulcers arc sometimes distressing. ^ A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. jl^Extensive 
tuberculous disease of the phar}mx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. U. !M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci- 
dental complication and multiple catarrhal ulcers are not uncommon. Inter- 
stitial and parenchymatous changes in the mucosa are common (possibly asso- 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
miicpsa may show very little change. It is impossible always to refer the 
aUPJCfixia, nausea, and vomiting of consumption to local conditions. The 
hectic -f^er and the neurotic influences, upon which Immermann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufliciency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In thc early stages there may be superacidity ; 
later, a deficiency of acid. 

-^orexia ia often a marked symptom at the onset; there m ay, Jw- positive 
loathing of food, and even small quantities cause nausea. Sometimes, with- 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Hausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of coughing. S. II. Ilabershon refers to four differ^lA 
causes the vomiting in phthisis: (1) central, as from tuberculous meninj 
gUis; (2) proaguiig^ on , the. yagihy caseous glands; (3) stimulation from^w 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gadtric; 
and (4) m^^hjnicfd. causes. ^ ,* 
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Of the is the most serious. It may 

on ewly, but is more usually a symptom of the Iftjgf stages, and is assdci-’^ 
ated with iulceration, particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal * 
condition may account in part for it, and in some instances they mylpi^ de gen- 
eration of the mjaeous. membrane. 

(d) Nervous System. — (1) Focal lesions due to the development of coarse 

tubercles and areas of fiiWoulnna mAningfufliwplmlifitt TAph^gia, for in- 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com- 
mon in the chronic phthisis of children. (2) meningitis is an occa- 

sional complication. It may be confined to the brain, though more commonly 
it is a (3) cerebro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly- 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL, symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients 
with extensive cavities, high fever, and too weak to move will often make 
plana for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi- 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul- 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas- 
titis adolescentium, not very uncommon, is not necessarily suggestive of pul- 
monary tuberculosis. 

(/) Oenito-urinary System. — The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom- 
mon. Its presence is shown by albumin and tubo-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic BrighPs di8ea^8e. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Htematy ia is not a very common symptom. It may occur occasionally as, a 
result or congestion of ihe kidneys, and pass off leaving the urine albuminous. 
In other ^i^tances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspectipn of 
the testes for .tut^cle will save two or three mistakes a year. 
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*{g) Cutaneous System . — The skin is often dry and hacsh. Local tube r- 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonseum is 
involved. Upon the chest and back the brown stains of pit yri asis versicolor 
are very frequent. The,ji|iir of the head and beard may become dry and 
The^ terminal phalanges^ in, chronie cases, imi-the 

S incurvatgd — the Jiippqcjatic fingers. A remarkable and unusual cora- 

afion IS ^neral emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis. — The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog- 
nize* the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi- 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features . — Failing health, loss in weight and anmmia, with 
sli^itj:ough, particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slighLhaemoptysis. 

2. The Local Examination. — Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the aickihg rales. In other instances tlic physical signs are indefinite,, and 
it 18 not possible to say after the most careful examination that there is a 
suspicious focus in either lung. 

3. Examination of the Sputum. — ^Bacilli and elastic tissue may be pres- 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuherculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had- 
ley and Chaplin make the following classification: 1. IJure fibroid; fibroid 
phthisis — a condition in which there is no tubercle. 2. Tubercifio-fibroid dis- 
ease — a condition primarily tuberculous, but which has run a fibroid course. 

3. Fibro-tuberculous disease — a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi- 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change, .yitimately a 
picture is produced little if at all different from the condition known, 4 ^ 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli arc usually present in the walls 
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of the cavity at the apex, or old> encapsulated caseous areas, are present^ 
there may be tubercles at the apex of the other lung and in the bronolraK 
glands. Dilatation of the bronchi is present; the right ventricle, somettnu^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, duldlE^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and most v 
marked in the morning, and dyspnoea on exertion. The expectoration is pum- .^ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. Thjere’^ 
is rarely any fever. 

The physical signs are very characteristic. The ghest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis- 
placed. If the left lung is involved there may be an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heait-muimura 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-markgd cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of h^opl^sis, in one of which he dies. As a result of the chronic suppura- 
tion, amyloid ilegeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis. — It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A. majority of all cases of pulmonary tuberculosis are combined infec- 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Prudden, who has very carefully 
studied this question, arrives at the following conclusions: The .pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif- 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber- 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of "a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes- hi mtroduced, then cavities form rapidly, and the anatomiced picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ- 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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»^JKsea|e# MHiiated with Pulmon^ Tnberculosis. — Lohar pneumonia is 
P upt, Tincx/msSni cause of death. It is met with, most frequently indeed, as 
event in the chronic cases. It may, however, occur early, and bo 
mpendt to distinguish from an acute caseous pneumonia. The sputa in the 
Hnber are rarely rusty, while the fever in the former is more continuous and 
pusher, but in many cases it is impossible to differentiate between the two 
jtonditioDs. 

Rf The association of tuberculosis and typhoid fever has already been dis- 
(page 90). 

y. Erysipelas not infrequently attacks old poitrinaires in hospital wards and 
almshouseB. There are instances in which the attac|^ to hg bffpeficial^ 

a s^jfce cough lessens and the symptoms ameliorate. It may, however, prove 
fatal. ^ ~ 

The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a Ulbciculous process. The generalj-ffecUpn, may 
proCTessrajpi^y S^ter an pperation. The question is considered in iubercu- 
losis^^oTHie alimentary canal. 

Ueart-disease. — Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 cases in 1,764 autopsies on tuberculous patients (Norris). Rokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par- 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions arc rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardichvascular diseases. 

In chronic and arrested phthisis arteriosclerosis and phlehosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 
post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer- 
tain writers lay stress, flnds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliich so 


many of them live. 

PeonliaritieB of Pulmonary Tuberculosis at the Extremes of Life. — (a) 

OJd^A^e . — It is remarkable how common tuberculosis is in the aged, partic- 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two wit^ 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually. ^ course. The physical signs are often masked 

by emphysema and by the coexisting chronic bronchitis. The diagnosis may 
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depend entirely upon the discovery of the bacilli and elastic tissue. Coiitpijy 
to the opinion which was held some years ago^ tuberculosis is by no 
uncommon with senile emphysema. Some of the cases of tuberculosis |(||^ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(&) Infants ^ — The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionalLy. (^n- 
genital. Leroux has analyzed the statistics of the late Prof. Parrot, em- 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23 ; from three to six months, 46 ; from six to twelve 
months, 63 (a total of 111 under one year) ; and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 waa the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,681 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 cases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, wliile the 
bronchial glands showed advanced caseation. In 13 cases there was tuber- 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectioua diseases. These figures are very suggestive, and point, as already 
noted, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Miillcr). 

Modes of Death in Pulmonary Tuberculosis. — (a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet^^ occasion- 
ally disturbed by paroxysms of cough. Consciousn^ is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not_cqmmon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Kapid syncope may follow heemorrhage or may be due to throm- 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From hmmorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
hsemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin^s, at the Philadelphia Hos- 
pital, the bleeding proved fatal before haemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 



TUBERCULOSIS. 


339 


^ With cerebral symptoms. Coma may be due to meningitis, less often 
KqJWmia. la convulsions is rare. The haemorrhagic pachy-menin- 

jpto-'wEich occurs in some cases of phthisis occasionally causes loss of con- 
IploriBneBfl, but is rarely a direct cause of death. In one of my cases, death 
ralwted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

t 

V. Tubbbculosis op the Alimentary Canal. 

(a) Lips . — Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, cither alone or more commonly in association witli laryn- 
geal or pulmonary disease. Two cases are reported and the literature is 
analyzed in VemeuiPs Etudes.* The ulcer is usually very sensitive and may 
be miis^taken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tubercle 
bacilli. 

{b) TlWtQue . — The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore dqes not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

(d) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils . — In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper- 
ation or post mortem. The observation is of interest in connection with the 
views of Sehlenkcr, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis- 
sion hy way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu- 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham's observa- 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
have been referr^ to. 

(f) Pharynx . — In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 
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chronic phthisis an ulcerative pharyngitis, due to extension of the disease 
from the epiglottis and larynx, is one of the most distressing of complica- 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
diifer from the ordinary vegetations found in this situation. 

(g) A few ipstances occur in the literature of tuberculosis of the (Esoph- 
agus. Tlie condition is a pathological curiosity, except in the slight exten- 
sion from the larynx, which is not infrequent; but in a rase in my wards de- 
scribed by Flexncr the ulcer perforated and caused punilent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1897). 

{h) Stomach . — Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser^s case there was a large tuberculous ulcer 3 X li inches in- extent 
Three cases have been described from my wards by Alice Hamilton ( J. H. H. 
Bulletin, April, 1897). 

(i) Intestines . — The tubercles may be (1) primary in the mucous mem- 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
(»ses the affection may (3) pass from the peritonaeum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen- 
teric glands, or wdth peritonitis. As stated on page 292, there is great dis- 
crepancy in the statistics on this point — German 4 per cent, American 1 per 
cent, English 18 per cent — and the question needs careful study. Biedert 
gives 16 cases in 3,104 instances of tuberculosis in children. In adults pri- 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar- 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen- 
dicitis — tenderness in the right iliac fossa, constipation, or an irregular diar- 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul- 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber- 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesi^M are chiefly in the ileum, cascum, and colon. The affec- 
tion begins in lie solitary and agminated glands or on the surface of or 
within the mucosa. The^naseation and necrosis lead to i3lfTrjntinn,i 

may be very exte^ve and involve the greater portion of .iJm muepsa of Jbe 
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Jb^^'and small bowels. Tn, .the ileum the Peyer’s patches are chiefly involyed 
ulcers may Jdo oyoidJ;ait in the jejunum and colon they are usually 
^und or transyerse to the long axis. The tuberculous ulcer has the follow- 
Kig characters: (a) It is irregular, rarely ovoid or in the long axis, more 
/frequ&rtly girdling, the bowel; (6) the edges and base are infiltrated, often 
cas(^us; (c) the submucosa and muscularis arc usually involved; and (d) 
on ^e serosa may be seen colonies of young tubercles or a well-marked tuber- 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
' -occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor- 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
varies^in size, is usually elongated in a vertical direction, hard, slightly mov- 
aile, or bound down by adhesions and very sensitive to pressure. The tumor 
siraidates more or less closely a true neoplasm of this region, particularly car- 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhooa and 
constipation. The extremely localized character of the disease warrants an ex- 
ploratory operation, as the results of enterectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap- 
idly after the fistula is cut. This may have some basis if the operation con- 
sists in laying the tract open, and not in a free excision. 

. (3) Extension from the peritonaeum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 

VI. Tuberculosis of the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tube^les are not at all uncommon in the liver. (2) Solitary tubercle. Occa- 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdomml 
wall. Occasionally the solitary tubercle becomes infected with pus orgairfsj^, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts j 
cuLqus cavities .in the liver. This is by far the moat ^c bar a^ te cistio 
lous change in the organ, and is nni^uncoromon. It was well describ^by^ 
Bristowe in 1858. The liver is enlarged, and section shows numerous sn^^ 
cavities, which look at first like multiple abscesses in suppurative pylephlehttiB, 
but the pus is bile-stained and the whole process is a local tuberculous cholan- 
gitis. (4) Tubexculms- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. Pjantiaally it is very .rare, except, in 
cojincction with chronic tul)«rculous peritonitis-and ^perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus- 
ing meningitis and acute hydrocephalus; (6) as a clmonic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it i;^ rare to see the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the ehronic fonn, which 
comes on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram -US 
were under fifteen years of age. Other organs are usually involved, partic- 
ularly the lungs, the bronchial glands, or the bones. In rare instances nc 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
, cerebellum is affected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a translucent 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may I 
an aggregation of the growths, with compression of the sinus, and the fonnt 
tion of a thrombus. The tuWculous tumor not infrequently excites acu< 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I liave seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 



TUBERCULOSIS. 343 

The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spitutlrCord the same forms are found. The acute tuberculous men- 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the^jcordL is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tubercutx)si8 of the Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genito-urinary system may be invaded. The suc- 
cessive involvement of the organs may be so rapid that unless the case has 
been seea.fiftrty it may be impossible to state with any degree of certainty 
wMch has been ihe primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito- 
urinary system one always has to bear in mind the possibility of latent dis- 
ease elaewhere in the body. As Bollinger says, tul)ercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovert, owing to the ease with which these parts are examined. Such a 
case might bo quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways : 

1. By Hereditary Transmission . — It has been met with in the foetus. The 
comparative fr^uency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(a) Infection through the Blood , — In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu- 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author's death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(b) Infectigfi from the Peritonceum . — This source of infection, in both 
men and" women, is much more frequent than is commonly supposed. The 
iutimale relationship between the peritonajum and bladder in both subjects, 
^d with the vesict^ seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the di^i^ise. 
The peritonaeum is a frequent source of genital tuberculosis in the female 
No doubt many cases of tuberculosis, of- the -Pallopian tubes originatS^ft^ria 
this source. The fact that the fimbriated extremity of the tube is often^ti^il^^ 
seriously involved points rather strongly in this direction, although th^ fim 
might bo taken as a point in favor of blood infection, favored by its greQ|p| 
vascularity. Various observations go to show that the action of the 
lining the lumina of the Fallopian tubes tends to attract particles introdiiS&- 
into the peritoneal cavity. Jani’s observation is very interesting in thiS'^qjK-, 
nection, as showing the possibility of tubercle bacilli entering the tubes 
the peritoneal cavity without there being any tuberculous peritonitis. - He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro- 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs hy Direct Extension . — The occurrence 
of direct extension from the peritonaeum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result- 
ing fistulas and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito- 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without . — ^Whether uro-gcnital tuberculosis ma] 
occur as a result of the entrance of tubercle bacilli into the urethra or vaginf 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the use 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mab 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if ever 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty am 
forty .years — ^that is, during the period of greatest sexual activity. Males ar 
affect^ much more frequently than females, the proportion being 3 to 1 
This great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. T 
the male the urethia forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Once. Jhe uro-genital tract has been invaded, the disease is likely to spreii 
rapid]yi^.and the method of extension is an important one. Quite frequentl 
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thWfifl direct extension, as when the bladder is involved secondarily to the 
ipds^sy hy passage of the disease along the ureter, or where the tuberculous 
Lgi^cigsd extends along the vas deferens to the vesiculae seininales. No doubt 
>imkce inoculation occurs in some instances, and to this cause may be attrib- 
a certain percentage of cases of vesical and prostatic disease following 
^^W^culosis of the kidney. Although this probability is acknowledged, there 
dement of doubt as to the possibility of the kidney becoming affected 
to the bladder or prostate by the direct passage of the bacilli up 

l^en of one ureter ; for in such a case we have to suppose that a non- 
bacillus, contrary to the laws of gravity, ascends against an almost 
c bfiffan t current of urine flowing in the opposite direction. The lymphatics 
niay"ajfeid-A msane for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrecpiently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration — a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber- 
culous lesions in animals as a result of inocuhilion with the urinary sedi- 
ment afford us the only positive evidence of genito-urinary tubenudosis. So 
far there are no autlieiitie accounts of tubercle bacilli liaving been found in the 
semen of men with tuberculosis of the testicle or vcsicuJa) scminalcs. Owing 
to the fact that the smegma bacillus has the same staining reaction as Iho 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care Ttiust be used in obtaining the specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathetcr-a few 
bacilli which may be waslicd out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bungo and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tuberculosis of the Kidneys {Phthisis Tcnum ). — In general tuber- 
culosis the kidneys frequently present scattered miliary tubercles. In pul- 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber- 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occutt^ in 
patients with latent disease. Primary .tuberculosis, pf the kidneys is no^ very 
rare, but in no instance in the above series did Walker demonstrate a pnm^ 
iTiT4tiQft,mjthe kidney. The tuberculous process was primary m some other 
part of tlie genito-urinary tract in 6 cases. In a majority of the cases e 
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process involves tlie pelvis and the ureter as well, sometimes the bladder 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or ’whether it started in the kidneys and proceeded downward. In a^znajoiity 
of cases, I believe, the latter is true,^ and the infection is through tbn Uood. 
Walker thinks that a hajinatogenous i^ection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa. , A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients were males and 204 females. The joint statistics of Guillard, Tuffier, 
and Albarran include 216 cases of chronic tuberculosis, of which llZ-Were 
female^ and 69 males. In the earliest stage, which may be met with acci- 
dentally, the disease is seen to begin in the pyramids and calyces. Negrpsis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the jaght 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre- 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a scries of cysts containing cheesy substance — 
a form of kidney which the older writers called scrofulous. In the putty- 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules arc scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesiculse seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be puruj^t for 
years, and there may be little or no distress. Even before the bladder be- 
comes involved micturitiojL is frequent, and many instances are mistaken 
fo^ystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Sffimatuiia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. PjyJl, aching pmjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The cusahiUt) 
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is ^own by the accidental discovery of the so-called scrofulous kidney, con- 
vert^ into cysts containing a putty-like substance, lii cases in which the 
disease becomes advanced and both organs arc affected, constitutional S 3 unp- 
^ms are more marked. There is irregular fever, with chills and loss of 
Vi^ht and stisspgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos- 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may be palpable in front on deep pressure; but tuberculous pyelo- 
nephritis seldom causes a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis — pus-cells, epithelium, and occasionally definite cascjous 
rn^es. It is nearly always acid in reaction. Albumin is, of coui’se, pres- 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
HaBmorrhago may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal lioematuna, and Klemperer that of angio-ncurotic renal 
h cBmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value in determining the kidney 
affected. The diagnosis rests on tliree points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by catheterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of GO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

TuBEEOULOSia OF THF Uretee AND Bladdee. — This rarely occurs as 
a primary affection, but is nearly ’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber- 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso- 
ciated with primary disease of the prostate or vcsiculae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tubeboulosis op the Phobtate and Vesioul^ Seminales. ^The 
prostate is frequently involved in tuberculosis of the uro-genital tract.^ In 
Krzyindd’s cases, of 16 males the prostate was involved in 14 and the vesiculee 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than 
post-mortem statistics indicate. Per rectum the prostatic lobes 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain' in catheterization^^'. An 
extremely rare,.leBion is primary urethral tuberculosis, which may 
stricture. ' 

Tubehculosis op the Testes. — ^This somewhat common affectio^pBafe 
be primary, or, more frequently, is secondary ^to tuberculous disease^ 
where. Many cases occur before the second year, and it is stated 
been met with in the foetus. In infanta it is serious and usually asspciw^ 
with tuberculous disease in other parts. In 9 cases reported by Hutinel 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgaften’s sense. In the adult 
the tubercles begin within tlie substance of the gland, but in children the 
tumca albuginea is first affected. The tu])eTcle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 


A Tubercle of the testes is most likely to.bfi4?QflfQunded.with syphilis. In 
t he latter thfi-hody of the organ is most often affected, there is less pain, and 
the outl»e»-ef-4he growth are more nodular and irregular. In obscure peri- 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom- 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos- 
pital patients. 

TUBEECUHQSIS OP THE FaLLOPIAN TUBES, OvAHIES, AND UtERUS. — T he 


FallopM..iube8 are by far the most frequent seat of genital tuberculosis. 
The disease may be piiaaary and produce a most characteristic form of sal- 
piegitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrifle and ^e 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil- 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup- 
tion of tubercles over the surface in an extensive involvement of the stroma 


with abscess formation. 


Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be pruoaiy. The mucosa of the fundus is thickened and caseous, and tuber- 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

I Tuber^osis of the placenta is more common than has been suppo^. 
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placentas from tuberculous women, 9 were affected ; 5 of tiicse were 
l^^^ses^of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tubeeculosis of the Mammary Gland. 

(Brunses Beitrage, viii) has collected 40 cases, 1 of which was 
The disease is most common between the fortieth and sixtieth 
Hmf The breast is frequently fistulous, unevenly indurated, and the nipple 
Bi elracted. The fistulae and ulcers present a characteristic tuberculous 
■jj^t. There is. also a cold tuberculous abscess of the breast. The axillary 
ng^dfl are affected in about two-thirds of the cases. The disease runs a 
l^^c coigrse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by tlie existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in* the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuueeculosis of the Circulatory System. 

(a) MyQCfLrdium . — Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles are excessively rare. A. Moser 
states that there arc only 46 cases on record. There is also a sclerotic tuber- 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(h) Endocardium . — In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tubercidous cases (0. W. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi- 
tis, not to be distinguished from that caused by Streptococcus or Staphylo- 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries . — Primary tuberculosis of the larger blood-vessels is very 
ra^ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a case of chronic tuberculosis Fle.\ner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases qf tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
invplved in an acute infiltration which usually leads to_^ thrombosis, or tuber- 
cles may deyelop in the walls and proceed to caseation and softening fre- 
tlRently with a resulting haemorrhage. By extension into vessels, particu- 
larly veins, the bacilli are widely distributed with the production of miliary 
luberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micr^ 
sf opical jap pearances of the lesions and the presence of the tubercle, bftciUi* 
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Tuberculin Beactiom — (a) Eypi>dermic. — In obscure intemaL , ^ 

joiTif. oflfpgj and suspected tu berculosis of the ki dpevs this ^ives most 
able information. In adulta-avmilligramme is injected subcutaneously, an^ 
if this has no reaction a larger dose of two or three milligrammes is employeflr 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperature 
rising from 10*^2° to 104®. (&) Conjunctival Reaction. — CWrotte^ft t«t giv& 
very satisfactory results — of 2,894 clinically tuberculous patients, per 
cent reacted. A drop of J-1 per cent solution of tuberculin is put in^o the 
conjunctiva, which in infected individuals reacts with a hyperaamia. A 
skin reaction also follows vaccination with tuberculin, but this is not sO cer- 
tain as the conjunctival reaction. Hamman’s paper on tuberculin m pul- 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns Hopkms 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
. or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Peognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor- 
tion of us the seed falls by^ the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the se^ falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchifid glands and form small foci which rapidly hoaX. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov- 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the^ first 
group and in 15 of the second. This natural te ^d*^nny mirft ir 
B tdJo^ly shown indymphatic and bone tuberculosis. 

The following may be considered favorable circumstances in the progno- 
sis of pulmonary tuberculosis u An early diagnosis;^ a good family history, 
^previous good health^a strong digestion^ suitable environment, andCan insidi- 1 
ous on8et,‘Jwithout high fever, and without extensive pneumonic consolidation. ' 
Cases beginning with pleurisy seem to run a more protracted and more favor- 
able course. Repeated attacks of hmmoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Laennec placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ov6|^'two years and a half. Williams’s analysis of 
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^ private practice shows a much more protracted course, as the 
duration was over seven years. 

AND Mauhiage. — ^Under th'e subject of prognosis comes the 

^ of the marriage of persons who have had tuberculosis, or in whose 
.the disease prevails. The following brief statements may be made 
fi^forence to it: 

Subjects with healed lymphatic or bone tuberculosis niarry with per- 
4 ji Hl i I> u n ity and may beget healthy children. It is undeniable, however, 
j^ch families scrofula, caries of the bone, arthritis, cerebral and pul- 
are more common. Which is it, her6dite de graine ou 
de terrain,^^ as the French have it, the seed or the soil, or both ? We 
can ifbt yet say. The risks, however, are such as may properly be taken. 

(5) The question of marriage of a person who has arrested or cured lung 
tuberculosis i&- more difficult to decide. In a male, the personal risk is not 
8€t.,great; and when the health and strength are good, the external environ- 
ment favorable, and the family history not extremely bad the experiment — 
for it is such — is often successful, and many healthy and happy families are 
begotten under these circumstances. In women tbo question is complicated 
with that of child-bearing, which increases tbe risks enormously. With a 
localize lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be pennitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib- 
ited. Pregnancy usually hastens the process, though it may be held in abey- 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: ^^If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. — Among the more important measures may be mentioned 
the ^Wowing : First , education of the public. Much has been done in this 
direcnon by the antituberculosis crusade, which has resulted in the forma- 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re- 
portable diseases. This gives tbe board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly witli reference to the housing. Fourthly, direct pre- 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
fop early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
^^asigned nurses. Lastly^ the care of the sputa of the consumptive. Thorou{^ 
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boiling or putting it into the fire is sufficient. In hospitals it is well to hav^ 
printed directions as to the care of the sputa, and also printed cards for ouffi 
patients, giving the most important rules. It should be explained to.t^ 
patient tliat the only risk, practically, is from this source. 

(5) iNDiymuAL. — ^Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication ol mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid- 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meds should be at regular hours and the food 
plain and substantial. From the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in these cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys- 
tematically regulated exorcise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great- 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be remo,ved. 

XIV. Treatment of Tubbboulosib. 

I. The Natural or Spontaneous Cure. — The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis- 
ease of the bone or of the joints terminate favorably The healing of pul- 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres- 
ence of lesions in all stages of repair. In the granulation products and asso- 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size — indeed, an entire series of them may be so con- 
tracted by sclerosis of the tissue about them that an upper lobe- in which thi^ 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laeimec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 



TUBERCULOSIS. 


353 


the latter being tlic fehriinkeii caviticd communicating with the 
and remarked that, as tubercles growing 'in the glands, wliich are 
scrofula, often heal, why should not the same take place in the lungs ? 
‘‘4> is an old Gennan axiom, ^‘Jedermann hat am Ends ein hischen 

^Tvberculoee^^ a statement partly home out by the statistics showing the pro- 
joytjipBP of cases iiypersons dying of all disease in whom quiescent or tuber- 
Ififliona i|jre found in the lungs. We find at the apices the following 
^nditions, wh^^ have been held to signify healed tuberculous processes: 

Thickening of the pleura, usually at tlie posterior surface of the apex, 
W1& subadjacent induration for a distance of a few millimetres. Tliis lias, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, and on section 
lowing a large pigmented, fibrous scar. The broncliioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy nuissos. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck- 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices fisluleuscs of Tiaonnec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and how common recovery must be. A special exami- 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(» per cent, and above the fortieth year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Mej^suues. — ^The cure of tuberculosis is a question of nutri- 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment. — The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It k the same in human tuberculosis. A 
patient confined to the house — particularly in the close, ovorheahid, stuffy 
dwellings of the poor, or treated in a hospital ward — is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit nmning wild. 

The opefl-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(a) At Home. — In a majority of all cases the patient has to be ca^ for 
in his own home, and if in the city, under very disadvantageous circum- 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by ca^^^d 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surprift- 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any Jhat have been pub- 
lished. While there is fever the patient should he at rest in bed, and for the 
greater part of each day, unless the weather is blusterii% and rainy, the 
windows should be open, so that he may be exposed freely to the fre^ air. 
liOW temperature is not a contraindication. If there is a balcony or a suit- 
able yard, on the brighter days the patient ’may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room sliould be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria , — Perhaps the most important advance in 
the treatment of tuberculosis has been in the cstablislunent in favorable locali- 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of tliis 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat- 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso- 
lute rest” plan has modified to meet individual cases. The system ot 
graduated work introfliu;^ by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establislunent near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana- 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu- 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and publishqi^ by the charity organization of New York and the National 
Association for tha Study of Tuberculosis. Bulstrode’s Report (Local Govern- 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic rfea<men<.— This, after all, is only a modification of the 
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n^thod. The first question to be decided is whether the patient is 
'Mt^^to be sent from home. In many instances it is a positive hardsliip. A 
with well-marked cavities, hectic fever, night sweats, and emacia- 
tion is much better at home, and the pliysician should not be too much influ- 
enced by the importunities of the sick man or his friends. The requirements 
of ft suitable dimate are b. pure atmosphere, an equable terrifjperature not sub- 
ject to rapid Variations, and a maximum amount of sunshine. Given these 
^thren iflptors, it makes little difference where a patient goes, so long as he 
lives tin outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, but 1 do not think the case against the sun is 
made out. ^5rhe different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti- 
tudes in the United States, the Colorado resorts are the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of beneiit in increasing the respira- 
toiy movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-\osicle8 and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The groat advantage of iliese western resorts is that 
they are in progressive, prosperous countries, in which a man may luid means 
of livelihood and live in comfort. In Europe the chief resorts at high alti- 
tudes are Davos, IjCs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the l)e8t known in America. The 
Adirondack cure has become of late years quite famous. One very decided 

advantage is that after arrest of the disease the patient can return to the sea- 

level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with- 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron- 
dacks, where the temperature falls sometimes to 20° or evQn more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne- 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli- 
mates, Southern California in the United States is the most satisfactory. 

Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tulxBrculous cases. 
Egypt, Algiers, and the Eiviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu- 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d Rffcomm odatinna and good food. Very much is said concerning the 
choice of locality in the different stages of i)ulnionaTy tuberculosis, but wh^ 
the disease is limjtcd to an apex, in a man of fairly good pei^nal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors in^asy^climate, whether high, dry and cold, or low, moist and warm. 
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With bilateral diaew and cavity formation there is but little hope of permap 
nent cure^ and the mild or warm climates are preferable. 

III. Mouses which, by theib Local ob Genebal Action, influenob 
THE .Tdbeeouloub-' Phooess. — ^Under this heading we may consider 
specific, the dietetic, and the general medicinal treatment of tuberculosis. % 

(а) Specific Treatment. — ^The ugg of .tuberculin has again become pop;^ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright hav^ 
shown that in certain cases it had a definite value. This has been the posi- 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin iii 
addition to the regular treatment. L. Brown has report^ on 169 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde- 
pendent work in England and in America appears to be against the opsonic 
index as a tiTistwortliy guide; on the other hand, in suitable cases, particu- 
larly, of tuberculosis, tho vaccine treatment has proved of great value. 

(б) Dietetic Treatment. — ^The outlook in tuberculosis depends much 

upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind tlio 
fact that in this disease the primee vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds. ^ A change of air or a sea voyage may promptly restore the 
appetite. ^ When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals with small quantities cither of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort t aMj^bavp^^ methpd gf pv^r-alimeccta* 
tuuU£jQ£ced feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an^egg, 
and 1^ grammeB of very finely powdered meat. This is given t hree a 
iay- "^metimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginnin g withronn tinpee-tHnes a 4ay the 
number may be increased to two, tliree, or even four at a time. In the Ger- 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a raw mea t diet — zomo therap y — half a pound 
three times a day, either minced or as a soup. " 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges- 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the city.^i Care should be taken that the medicines do not disturb the stom- 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
with digestion ^ TTinT^Wm. thun harxA thaJuttfiaLto&ifiSi 
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with and the various malt preparations are often in these cases most 

.;^^tiBfactory.j^ The indica tiona. for, alcohol in tuberculosis are onfeebJod diges- 
wi^ fever^a weak heart, and rapid pulse. A routine administration is 
advisaEIeJ and there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
l&e temperature is low between eight and ten in the iiioiyiing, whisky and 
tftilk, or whisky, egg, and milk juay be given with great advantage. The re<l 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment. — N^o medicinal agents have any special 
or pecuEar action upon tuberculous processes. ^Pbe intluence which they 
exert is upon the general iiutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. ^J’be following are 
the most important remedies which seem to act in this nuninor: 

' Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tincture of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaccoud, Traentzel, and many others show that 
it-haa-a positive value in the disease. Guaiacol may bo given as a substitute, 
either internally or h)q)odermically. 

Cod-Uver Oil. — In glandular and bone tuberculosis, this remedy is un- 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica- 
tions to its use. When it is not well home, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

2'he Ilypophosphitcs. — These in various forms arc useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic. — There is no general tonic more satisfactory in cases of tuber- 
culosis of all kinds than Fowler’s solution. It may be given in 5-minim doses 
three times a day and gradually increased; stopping its use whenever unpleas- 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
S ’'TTreatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IV. Treatment of Special Symptoms in Pulmonary Tuberculosis. — 
(a) The Fever. — There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis, t The patient should be 
at rest, and in the open air night and day for some weeks. Fever docs not 
contraindicate an out-of-door life, but it is well for patients with a tem- 
perature above 100.5° to be at rest.^ For the continuous pyrexia or the remit- 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl- 
ates may be tried; but they are uncertain and rarely reliable. Under no 
Ja ^TPJtiedy, q iiini nCf so much ab u s ed aa . i n the 
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fevop-oi-ittberculosis. In large doses it has a moderate antipyretio 
tion^ but it is just* in these efficient doses that it is so apt to disturb the 
stomach. 

s3 Antipyrin and antifebriii may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad- 
ually cooled. Wten softening has taken place and the fever assumes the char- 
acteristic septic type, the problem becomes still more difficult As shown by 
Chart XU (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to denmnd anti- 
pyretic treatment. Sometimes antifebrin, given in J3-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre- 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever ; the salicylates are of still less use. 

(6) Sm&ating, — ^Atropine, in doses of gr. the aromatic sul- 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ttl v of a 1-per-cent solution), tincture of nux vomica 
(Til xxx), picrotoxin (gr. ^) may be tried. The patient should use light flan- 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonary 
tuberculosis. Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. When irrita- 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“"ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar- 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. 4-i), i 
dilute hydrocyanic acid (fll ij-iij), and syrup of wild cherry (3 j). The spirits I 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman's ano- ' 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi- 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis- 
ease, when cavities have formed, the accumulated secretion must be expec- 
torated and the paroxysms of coughing are now most exhausting. The s^- 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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solutifln of cocaine (gr. x) witli boric acid (gr. v) in glycerine and 
jraer (5 j) may be used locally. 

^ (d) Foi the dwrhm^QTge doses of bismuth, combined with l^ovcr’s pow- 
^ der, and small starch cnemata^ with or without opium, may be given. The 
aiSQtate of lead and opium pill often acts promptly, and tlie acid diarrlicca 
mixt^, dilute acetic acid (tTl.x-xv), morpliia (gr. J), ai^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haemoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress- 
ing. Ammonia and morphia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dy8pc])tic symptoms reejuire careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom- 
ach. Small doses of calomel and soda often allay the distressing nausea of 
theaarly stage. 

A last word on this subject to the general practitioner. The haille against 
this scourge is in your hands. Much has been done, much remains to do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv- 
ing in every possible way to improve the social condition of the poor, by join- 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under- 
taken by the profession. 


XXXI NT. LEPROSY. 

Definition. — ^A chronic infectious disease caused by Bacillus lepra:, charac- 
terized by the presence of tubercular nodules in the skin and mucous mem- 
branes (tubercular leprosy) or by changes in the nerves (aniesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History. — ^The disease appears to have prevailed in Egypt even so far back 
^ thr^ Sff j 2 H£«ilhousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
BotlLiiuIndia and in China the affection was also known many centuries Ixj- 
fere the Christian era. Tlie old Greek and Roman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old piec*es of l*eruvian ])ottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has lK)en estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution. — In Europe leprosy prevails in Iceland, Nor- 
way and Sweden, parts of Russia, particularly about Dorpat, Higa, and the 
Caucasus, and in certain pjovinces of Spain and Portugal. In Groat Britain 
the cases are now all imported. 

T p tjhft JTpt te d there are three important foci: Louisiana, in which 

tho disouso bus been known since 1785, and has of late incrcas^^. The state* 
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ment that it was introduced by the Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at leaAt.524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&'e are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of the cases is a native, bom of Norwegian parents. 
Bracken says there 'are at least two native-born lepers in the State of Minne- 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of cases has gradually les- 
sened. Dr. A. C* Smith, the physician in charge of the lazaretto at Tracadie, 
New Bmnswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care — 9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin- 
dled from about 40 to half tliat number. In Capo Breton it has almost dis- 
appeared. A few cases are met with among the Icelandic settlers in Mani- 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap- 
idly after 1860, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Ijeprosy Commission, there are 100,000 
lepers. This is probably a low estimate. ln-^China leprosy prevailfl exten- 
sively. In South Afrmg^ it has increased rapidly. In Australia, New 
Zealand, and theTLus&alasian islands it also prevails, chiefly among the Chi- 
nese. The essays of Ashburton Thompson and J ames Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology. — Bacillus lepra, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as^^ft cause of the disease. It has many^points-of tc- 
semblancc to the tubercle webillus, but can be readily differentiated It ia cpl- 
^tiyidedwithiextEeBie^ dil^culty, and, in fact, there is some doubt whether 
it is capable of mrotf th on artifleial media. 

Modes of Infection. — (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi- 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convi^ under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell- 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula- 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(&) Ucredily. — b"or years it was thought that the disease was transmitted 
from parent to cliild, but the general opinion, as expressed in the recent 
Leprosy Congress in Jlcrlin, was decideclly against this view. Of course, the 
possibility of its transmission can not be denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youiigest cases are 
rarely under three or four years of age. 

(c) By Contagion. — Th(» bacilli arc given olT from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
iir4hajnouth and throat, and occur in very large numbers in the nasal secre- 
tion. Sticker found in 1/53 lepers, subj(*cts of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The^acilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of tlie nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow- 
ing: ^^In 1860, a girl who had hitherto lived at Holstfershof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar- 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (6), fifty-two years old, 
who married one of the ^younger sister’s^ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), who came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.^', There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. — The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the •plosest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who care for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian," in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possiblj^ the disease may be associated with some special 
Jtind of food, and Jonathan Hutchinson believes that a fish diet is the tertium 
26 
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quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy. — The leprosy tubercles consist of granulomatous Jifiliio 
made up of cells of various sizes in a connective-tissue matrix. TheJbafiilli 
in extraordinary numbers lie partly between and pbrtly in the ^ells. The 
process gradually involves the skin, giving rise to tuberous outgrowths, with 
intervening areas of ulceration or cicatrization, which in the face may grad- 
ually produce the so-called facies^ leontina. The mucous membranes, particu- 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 
In many cases deep ulcers form which result in extensive loss of substance 
or loss of lingers or toes, the so-called lepra, mutilans. In RniPHthAij(;» Ippri^fy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres . Inc[el^, tMli InVTiTvMOT' or tBe*‘nefvS^ plays ITprimarj/ ji&Tt tff* the 
etiJogy of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms. — (a) Tubkhculau LEPBOSY.-^Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporajsthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without the development of nodules, the areas 
become anaesthetic, the pijment gradually disappears, and the skin gets per- 
fectly white — ^the lepra aim. Among the patients at Tracadie it was particu- 
larly interesting to see three or four in this early stage presenting on the face 
forearms a patchy erythema with slight swelling of the skin. The 
noau nf the condition is perfectly dear, though it may be a long time before 
any other than sensory changes develop. The eydashes and eyebrows and. the 
ha^ on the face fall out. ’ The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli- 
cations and aspiration pneumonia. The conjunctivas are frequently attjacked, 
and the sight is lost by a leprous keratitis. 

(&) AN.fflSTHBTio Leprosy. — This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hypersesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bulte 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
‘ ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, whereauperficial, may be be large and nodular. The 
trophift., disturbances are usually marked. 5" Fesaphigus-Iike bullae develop in 
the affected areas, which break and leave ulcers which may be very destructive, 
k Th g j^g ers ,^d toes are liable to contractuxes and to necrosis,- so that in 
chronic cases the phalanges are lost. The' course of eiMBstbatie leprosy it) 
extraordinarily and may persist for years without leading to much 

deformity. One of the most prominent clergymen on this continent had anaes- 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnoni. — Even in the early stage the duBky " my Ihomat o u a^BaculaB with 
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g rade n either, the tubercular nor ancesthetic forms could possibly be mistaken 
for any other affection. In a doubtful case the microscopical 'examination of 
an excised nodule is decisive. 

Treatment. — There are no specific remedies in the disease. i The gurjun 
and/L^^iil^^&ra oils have been recommended, the former in doses of from 
5 to 10 m i ni m s, the latter in 2-drachm doses. Calmette’s antivenenc, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola- 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATUBE. 

(1) FKBRICUI..V — ^Ephemeral Fever. 

Definition. — Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com- 
glej^'is spoken of as ephemeral fever. If it persists for throe, four, or 
more days without local affection it is referred to as fcbricula. 

The cases may be divided into several group^t 

(a) Those which represent mild or abortive types of the infectious dis- 
eases. It is not very unusual, during an epidemic of typhoid, scarlet fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(b) In a larger and perhaps more important group of cases the symp- 
toms develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the a*bsorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop- 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. Tliat a 
febrtle paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a fonn 
of Iqw^f^er with or without chills. A good deal of doubt still exists in 
the minds of the profession about th^ cases of so-callcd sewer-gas poison- 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which liavc been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken^ill .with vomiting and slight fever after exposure^ the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implas^ 
in the minds of the laity that very powerful odors from decomposing 
may produce sickness. 

( 4) Many cases doubtless depend upon slight suck as 

tonsjUr^ or occasionally an abortive or larval pneumonia. Children are 
much more freqvently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances thei^ 
may have b^ preliminary malaise and indisposition. Headache, loss of 
appetite, andJurjediopgue, are present. The urine is,, scanty andhigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises lugliCT. 
The cheeks may be fiushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere- 
braL symptoms are marked at the outset, and there may be irritation, restless- 
ness, and noqtumal.jdeliiium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The. diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. * 

TliCL(rga/wef^^ is that otmild pyrexia — resLin bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice {WtiVs Diseoac), ^ 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu- 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out- 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (S. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed most frec^uently in the summer months. The symptoms are at 
^ first gagjtric,itheii fever follows (with the usual concomitants) and^jauadicc, 
which may be slight or very intense, and as ai^rule albuminuria. J Th^Jiver 
and splQgn enlarge, and in severe forms there aret>neryou8 symptoms and 
hagraorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weeks. The course is usually favorable ; fatal cases are rare in 
theUmted Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men- 
tioned, but the cases occurred in poups, and a very large proportion in 
butchers. It is probable there are severd types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 

JddWf aad' four other organisms from various parts. It is possible that 
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jaundice is a mild infection^ representing the sporadic form 

'^W.^disease. 

(3) Milk-Siokness. 

This remarkable disease prevails in certain districts of the United States, 
west of the J tllcghany Mountains, and is connected with tho affection in cat- 
tle k^wn 08^ the trembles. Tt prevailed extensively in the early sottleinenis 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only hy eating the flesh or drinking tho 
milk of diseased animals. The butler and cheese arc also poisonous. In ani- 
mals, cattle and tlie young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective wlien 
the disease is latent. When a cow is very ill, food is rqfuscil, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in tlie 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms — restlessness, irritability, coma, 
and convulsions — are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one case. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite ])«ithological lesions are known. Jordan and 
Harris have studied a New-Mexico epidemic (1908) and have found a bacillus 
{B. lactimorbi) with cultures of which the disease may bo reproduced in other 
animals. 

(4) Glandular Fever. 

Definition. — ^An infectious disease of children, developing, as a rule, with- 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swoUing and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura- 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Druesenfieber. He described it as an infectious dis- 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
bas been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly emplia- 
sized the condition. 

Etiology. — It may occur in epidemic form. West, of Bellaire, Ohio, 
describee an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glands was a most 
marked feature. ‘In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 caaos, 
the spleen was enlarged in 57, and the liver in 87 cases. Coryza was not pres- 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms. — ^The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi- 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell- 
ing of the skin, though at times there is some puffiness of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea- 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemonhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(6) Mountain Phver — ^Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Aft un- 
portant grQup, the mawUofin anosmia, is. associated with the ahkylostoma. A 
sec ond jjpyup cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Sta^^ arc referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Eaymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he egyg, would certainly have been described 
as mountain fever, but in which the clinical features and the ,Widalj;eaction 
shoi^ t^re was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mo un^in sick ness comprises the remarkable group of phenomena which 
devdop' in very hfgh altitudes. The condition has been very accurately de- 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. Thesjmgtoms were seve y jg^^^j h^da che, 
gasp , mK for, hreatb. parched throat, int^^q iCrst, lo§g^of^ appetite, and an 
Mr. WhympeFa temperature was 100.4°. The symptoms iu 
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lasted nearly three days. In a less aggravated form such symptoms 
present themselves at much lower levels. A very full description is given 
by AUbutt in vol. iii of to System. 

(6) Mhisaat F£y>:R — SiosKiaBff 

The disease is characterized byjtgyer, profuse sweats, and an eruption of 
nilisry It prevailed and was very fatal in England in the fifteenth 

md sixteenth centuries, and was made the subject of an important memoir 
)y "Johannes Caius, 1652. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
Kjcurred in France in 1887. Ilirsch gives a chronological account of 194 
fpi^^Tcs^belween 1718 and 1879, many of which were limited to a single 
illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Gcnnany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks — sometimes 
Lot more than seven or eight days. As in influenza, a veiy large number of 
er 8opa, are altacked in rapid succession. In the mild cases there is only slight 
ever, ,with loss of appetite, and^ erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection — delirium, high fever, profound prostration, and ha^mor- 
bgge. The death-rate at the outset of the disease is usually high, and, as 
i so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full- 
est account of the disease is given in N'othnagers Handbuch by Immerniann. 

(7) FooT-AND-Mourn Disease — Epidemic Stomatitis — ^Aphthous 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle^ sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with ** lightning rapidity ” over vast terri- 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, the mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de- 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They eontain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no nwans uncommon, and several impor- 
tant epidemics have been studied in th^neighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohnerts Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus descrihed: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis- 
ease does not seem to be transmissible through the meat of diseased a n imals/ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hffimorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled^ and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) PsiTTAQOSIS. 

A disease in birds, characterized by loss of appetite, wealmess, dianhcea, ^ 
^convulsions, and death. In Germany, France, and Italy a disease in"^^ 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par- 
ticular parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, has reported three probable cases. The b^t§riology is still do^tful. 

(9) Rooky Mountain Spotted Fever. TiokJEevee. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized .by .cbUli fever, 
pains in bftck and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons — e. g.. Wood, but nothing defi- 
nite was known until tlie careful studies of Wilson and Chowning (1909), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro- 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor occir 
dentalis, but the true parasite has not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani- 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to tlie scventli day, is macular, dark, and 
becomes ha3morrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages fi’om the mucous mem- 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accideatal mocnlaiiQn. in the prepara- 
tioa nf eultures and in-making post mortems upon pigs. In the course of from 
twelve-hottia-^a^ three days there is swelling of the fingers. of the affected hand, 
which have a blue-r^ color, and small nodules form. In some of the instances 
the course has been like that of a painful eryth.ema migrans, with swelling of 
the lym^;^lands. A specific serum has been^us^with success in several 


cases. 
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THE INTOXICATIONS 

AND SUN-STROKE. 


L ALCOHOLISM. 

(1) Acute AlcoholiBm.— When a largo quantity of alcohol is taken^ the 
influence^is chiefly on the nervous system, and is nitinifcsted iinmuscular inco- 
ordination, onenW disturbance, and, ^finally, narcosis. The individual pre- 
sents a^uflhcd, sometimes slightly cyanosed face, th^^ulse is fullj^respira- 
tiqns deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in wliich the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -/ The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco- 
herenti^^MuscuIar twitchings may occur, but rarely convulsions."/ The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
^recent case they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per- 
sons are sometimes brought to hospital by the police supposed to Ikj drunk 
when in reality they arc dying from apoplexy. Too great care can not be exer- 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has bwm drink-j 
ing heavily has been stricken with apoplexy. Tn this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered- 
in the section upon uraemic coma. 

Dipsomania ifl a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they arc entirely free from»any craving for alcolml. 

(2) Chronic Alcoholism. — In moderation, wine, l)ecr, and spirits may be 
taken throughout a long life without impairing the gcncrnl lioalth. 

According to Payne, the poisonous effects of alcohol arc manifested ^ 
118 a functional^ ppi^n, as in acute narcosis; (Ji) as a tissue poison, in which 

itTeffwfs are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thiek enfn g and ultimately fibroid changes; and as a checker of tissue 
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since the alcohol is consumed in place of the fat. This leads to 
fat|}Lch^Q8 and sometimes to a condition of general steatosis. 

The^ehiel effects of chronic alcohol poisoning maj be thus summarized. 

Nfirvpus common. LlIost^^dlDaia of 

thfijpiuscles in performing any action is a constant feature. :::The JhreuMMLiB 
best seen in the hands and in the tongue. / » Thamiental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. Irritability of tem- 
per, forgetfulness, and a7 change in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will. enfeebled, 
and in the final stages dementia may supervene. An interesting combina- 
tion of symptoms in chronic alcoholics is characterizcjbby peripher al neuritis. 
iQss-^-memory, and pgeudp-reminiscenccs — that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur- 
rences. The peripheral neuritis is not always present ;-ithcre may be only 
trpmpr and^jactitation of the lips,^ and thickness of the speech, with(;,visual hal- 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a polyneuritica, and the symptom-complex 

is sometimes called by his name. The relation of chronic alcoholism to insan- 
ity has been much discussed. According -to Savage, of 4,^000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of tlieir insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
l^^hich leads to mental breakdown. /^Epiilfip8y>.may result directly from chronic 
dripWng. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
no^aigna. of paralysis, and no optic neuritis. The urine may be normal. The 
luxohar puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningitis. 

No characteristic changes are found in the nervous system. HflBDUttfhagic 
pachyme|Lingitis is not very uncommon. Opacity and Sickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen- 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem- 
branes. Finer chang es in the nerve-cells^^ their processes, and, the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
Tig^yj j^flr w hinh will be considered later. 

flipiifiiri flyrfrm — Caterrh^f^the stomach is the most common qrmptom. 
Th e toper has a figred tongue, heavy breath, and in the morning a sensation 
of sinldng^ the stomach until he has had his dram. The ajgpetite is usu- 
ally impaired and the ho®rjdaj|re,constipated^ In beer-drinkers Station of 
the stomach is common. 
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■^|iSCfiftU,ptQ4ttces definite changes in the liver, leading ultimatclv to tli(> 
to bo toibcJ. I„ low, ET Fri 

a diauge in the liver-eeils 

although manx^9d observers still hold tliat tlie poison acts first upon tlio 
«aWiect!ve-jisue^^ It is probable that a special vuhreS.ilitJ of tile 

liveT-cells IS necessary in the etiology of alcoliolie cirrliosis. 'Pliere are eis,N 
in which comparatively moderate drinking for a f(-w years has been It > ' 

hy cmrhosis; on the other hand, the livers of persons w ^ 
drinkers for thirty or forty years may show only a moderate grade of .; . e o 

r;.ed an/r!l !'f may'present all en- 

< rgeo-^n^endcr liver, with at times swelling of the spleen. With the ipis- 

tEIc and fecMtic disorders the facies often becomes ver} eharact, eristic T e 
of the cheeks and nose are dilated; the latter becomes eiilar-md ml' 
and may present the condition known as acne rosacea. The eyes are watery 
the conjuactivifi. hyperannic and sometimes bile-tinged. 

'Ha.iiar.t and arteries in chronic topers sliow important de<>-enerativo 
changes. Alcoholism ,s one of the special factors in causing arterio.rSsis 
Steel! has pointed out the frequency of cardiac dilatation in tliese cases. 

Ihe influence of eliromc alcoholism upon fhese or^nvns is by no 
means so marked. According to Dickinson the total of renal disease is n"t 
greater in the drinking class, and he holds that the etfeet of alcohol on the 
kidneys has been much overrated. Fonnad has directed attention to the fact 
s ze alcoholics the kidneys are increased in 

in 41 t'cs support this statement, and Pitt notes that 

P®\eent of the bodies of hard drinkers the kidneys were hypertrophied 

SL^c if ‘0 

irom alcohol through the arterial changes 
It was formerly thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
the reverse is the case and that chronic drinkers are much more liable to 

tion oT'^U “‘^^.P*'l™«“.fy/«'jfculo.sis. It is probably altogether a ques- 
n of altered tissue-soil, the alcohol lowering the vitality and enabling the 
oacilli more readily to develop and grow. 

hisli? Delirium tremens (mania a potu) is really only au.incident in the 
11?-^ alcoholism, and results from the loiig-coiilinued action 

f condition was first accurately described early 

m thnJJtli. century by Sutton, of Gre-enwich, who had numerous oiiportmiities 
lor studying the different forms among the sailors. One of Ihe most thor- 
ough gnd careful studies of the disease was made by Ware, of Boston. A 
.il-Tfifi, in a tpmperatft-pftrsoilj- iio .niatter how prolonged, is rarely if ever fol« 
‘owed by delirium tremens; but in the case of an habitual drinker a tem- 
porary excess is apt to bring on an attack. It sometimes follows in eonse- 
^•"';P£?^-9L%.,„SHdden withdrawal of the alcohol. There are circuimstahces 
Which m a heavy drinker determine, sometimes with abruptness, tlie onset of 
< e irium. Such are an accident, a sudden fright or shock, and an acute in- 
lufll^tion, particularly pneumonia. It is especially apt to occur in drinkers 
a mitted to hospitals for injuries, e.speeially fracture.s, and as this seems 
laost- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the ^ttagkthapaiietfl: 
ila rfifltlofl fl and.deprca8ed.iind.^le£ip&Jbadly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium sets. in. 
The patient talks cQU^tantly and incpiycceiitly ; he is inciesflauUy. motion, 
and desires to go out and attend to some imaginary business. 5*Ha]Ji,^Qinatjpn8 
oi.jigh^ and hearing develop, lie ^s objects in the room, such as^fats, 
mice, or snakes, and fancies that they are crawling over his body. Tlic te^V 
inspired by these imaginary objects is great, and has given the popular natnt^ 
“ l ^rrors to the disease. The patients need to ha watched constantly, for 
in their delusions they may jump out of the window or escape. 4 , Auditory 
hallucinations arc not so coiiiinon, but the patient may complain of hearing 
the roar of or the tlu’cats of imaginary enemies. ^There is much mus- 

cuhuL,tj:emor ; the tongue is covered with a thick white fur, and when pro- 
truded is tremulous. ^ The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102® or 103°. In 
fatal cases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
an^ improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis. — The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu- 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ij my pr ecipitate anjatlftck of delirium .tremens. In every instance a 
careful exmination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges- 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom- 
panied by delirium similar to mania a potu. 

PrognoBiB. — ^Recovery takes place in a large proportion of the cases in pri- 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

XrMtment. — Acute alcoholism rarely requires any special measures, as tbc 
patient deeps off the effects of the debauch. In the case of profound alco- 
holic coma it may bo advisable to wash out the stomach, and if collapse syinji- 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. lu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very diflBcult to treat, and pnee fully 
established the habit is rarely abandoned. The most obstinate cases are tho^c 
with marked hereditary tendency. Withdrawal of the alcohol is the first 
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essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoacine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recomnvnded as a sub- 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In ddirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-cloihes and ran barefooted for 
fifteen miles on the frozen ground before lie was overtaken. The patient 
should not be strapped in bod, as this aggravates the delirium; sometimes, 
however, it may be necessary, in which case a sheet tied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should he withdrawn at once unless the pulse is feeble. 

Delir ium tiyniens is a disease which, in a large majority of cases, rjuns a 
CQurSOery slightly influenced by medicine. The indications for treatment 
are to procure sleep nnd to sujiport the strength. In mild cases half a drachm 
of,_^]md.e of potassium combined with tincture of capsicum may bo given 
every three hours. Chloral is often of great service, and may be given with- 
out hesitation unless the hearPs action is' f(»oblc. Co<h1 results sometimes 
follow the hypodermic use of hyosciiic, one one-hundredth of a grain. Opium 
must be us^ cautiously. A special merit of \\'aros work was the demon- 
stration that on a rational or expectant plan of treatment the percentagl^ of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should be carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may bo tried, or 
the cold or warm packs. The large doses of digitalis formerly employed arc 
not advisable. 

Careful feeding is the most important element in the treatment of these 
cases. Milk and concentrated broths should be given at stated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

n. MOBPHIA HABIT (Morphlnomanla; UorpMnism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
&nd the habit in this way acquired. The effects of the constant use of opium 
Vary very jnuch. In the East, where opium-smoking is as common as tobacco- 
smoking inth us, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months there*, majrlsie 
no disturbance'of health. There are exeeptional instances in which for afpSrisd 
of years excessive amounts have been taken without deterioration of the^e^tid 
or bodily functions. As a rule, the dose necessary to obtain the desired t^sa- 
tion has gradually to be increased. As the etfects wear off the^victijgj^^piypo- 
rienccs sensations of lassitude and!incntal depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be miS' 
taken for appendicitis. The confirmed opium-eater usually has a s^llgw, pasty 
complexion, is emaciated, and becomes prematurely gray. He is rgggess, irrita- 
ble^^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the^ jnental condition is one of 
depression. Occasionally dhero are profuse sweats, whi6h may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it. ^ Persous 
addicted to morphia arc inveterate liars, and no reliance whatever can k 
placed upon their statements. In many instances this is not confined to mat- 
ters relating to the vice. In women the symptoms may be associated witli 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ucd for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain the desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little oi 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habituh who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment. — The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. IsplatioT 
systematic feeding, and gradual withdrawal of the drug are the essential eh 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of cases 1 
reduce the morphia gradually. The diet should consist of beef- juice, milk, an 
egg-white, which should be given at short intervals. The sufferings of the pj 
tients are usually very great, more particularly the abdominal pains,,8ometim< 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should I 
carefully watched and, if feeble, stimulants should be given, with the aromat 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varioi 
drugs may have to be resorted to, particularly hyoscine and su^onal ai 
sometimes, if the insomnia persist, morphia itself. ^ 

It is essential in the treatment of a case to be certain that the patient h 
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no mcfliis of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution^ and constant watching by a niglit and a day nurse, 
I have known a patient to practice deception for a period of tbreo months. 
After an apparent cure tlie patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caution in proscrib- 
ing moiyhia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

m. LEAD-POISONING (Plumbifion ; Saturnism). 

Etiology. — The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into tlie 
system in many forms^ Miners usually escape, but those engaged in the smelt- 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt- 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonsliirc which 
gave the name of JDevonsliire colic, as the frequency of it in Poitou gave the 
name ca Uca Picton um, Among the innumerable sources of accidental poi- 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the , use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains ^every three hours for one day, have caused signs of poisoning. A seri- 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adultoation of a baking- 
pQxdflv-^with chie«Mite-of lead, which was used to give a yellow tint to the 
cakw. Lead given medicinally rarely produces poisoning. 

^ AjLag^ are attacked, but J. J. Putnam states that children are relatively 
lessUiable. The largest number of cases occur between thirty and forty. Ae- 
cording ip 01iver/> females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi- 
demic in which a thousand cases were involved the proportion of females to 
maleajgaa fonj ta-one. 

* The lead gaina. entrance to the system through the lungs, the dig^Uye 
or the .glon. Poisoning may follow the use of cosmetics containing 
lead. Tto^ngh the lungs it is freely absorbed. The chief channel, according 
to OliveipiB the digestive system. It is rapidly eliminated by the kic^eys and 
ddn. Mid is present in the urine of lead-workers. The susceptibility is re- 
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markably varied. The symptoms may be manifest within a iiiontli of 
sure. On the other hand, Tanqucrel (des Planches) met with a caeO'in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy. — Small quantities of lead occur in the body in ioalth, 
J. J. Putnam^s reports show that of 150 persons not presenting symptoms pj 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ^ ' 

In chronic poisoning lead is found in the various organs. The 
muscles are yellow, fatty, and fibroid. The nerves present the f eatings of 
a p eriphnr al^deg^eraiivo neuritis. ^The gord and the ne*v«oots ad a 
rule, un involv ed. In the primary atrophic form thp ganglion pells of JJie 
anterior horns are probably implicated. In the acute fatal cases there ipay 
be the most intense entero-colitis. 

Clinical Forma. — Poisoniitg.— We do not refer here to the acci- 
dental or suicidal cases, vvhieh present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
\ first place, a rapidly developing annunia. Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac- 
kenzie has noted, not unlike that produced by alcohol. There are also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. There was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with amemia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhoea and mclaena, with distention and tenderness of the abdo- 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense entero-colitis with htemorrliages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, arc more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poi^n. 

(а) Blood Changes . — A moderate grade of ancemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 50 per 
cent. Many of the red cells show a remarkable granular, basophilic degeneror 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaimia, and 
Pepper (tertius) and White showed that they were constantly present in lead- 
poisoning. Further observations by Vaughan and others have ^own that 
such gi^ulationa are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constat presence of nucleated red hlood-corpuscks 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which' is a valuable indication, but not in- 
variably pre^tr Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily remov<"d 
by rinsing the mouth and cleansing the teeth. The other is the tifell-known 
characteristic blue-black line at the margin of the gum. The color is not 
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oil 

but being in the papilhc of the gums tlie lino i^ o 
magpifyitog-glass, interrupted. The load is absorbed T*! 

tissues’ into a black sulphide bv the action of snlni, if the 

te«;ia the teeth. The line i.j f A'™ “ «■» 

the eee™™ „ .'hl.eXr”'** rSao^S; 
c.^, .he„ ™e),., et celii/.^YSZeS: 

'b' " 

“i 'cTwefniSZT* n ‘;v7h‘“ 

ItZlIr TlThHr" ",r '” “""""to i..h«in.i 

I * ^ hibtory, tlic presence of a blue line on the Loirns and the 

blood changes are ot imfwrtancc in differential diagnosis. 

pssel t , ad-palsy.— This is rarely a primary manifestation. Among S-l 
sreLf .treated in the J. H. H. and dispensary, therefore 

qLX «°f?o 'Phe upper limbs Ivo most fre- 

/ affected. In 26 cases the arms alone were affected and IS of 

rnaar he eenti 1" ^ attached. Tlw oaeet 

diSiti^n* ; f Pt usually octeurs without fever. In its 

or cfiXoi J'"htod to a mu-sclc or to certain muscle groups, 

the tS M,’r " tT* *'r extremitfes and 

(a^6- ^ licjenne-Klumpkc recognizes the following localized 

the paralysis of the extensors of the fingers and of 

icteristin’h In this Jhc musculo-spiral nerve is involved, causing the char- 
'ontinuerl f J supinator longus, usually escapes. In the long- 

)f ^ displacement backward 

lenf!' ir°®’ °P P*'® synovial sheath.s, so that there is a promi- 

nmorThoufh^n^t of’’ sometimes known as QxWlWfip!s| 

u^li not of any moment, is often very annoying to the patient. 

mtiei which involves the deltoid, the bicep.'^, the brachjalis 

loan" 1 if supinator longus, rarely the pectorals. The at ropby is of the 
mf form. It is bilateral, and sometimes follows the first form, 

It may be primary. 

nd^^f which the small muscles of the hand 

Q the thenar and hypothenar eminences are involved, so that we have a 
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paralysis closely resembling that of the early stage of poluhtnyelUis 
chronica. The atrophy is marked, and may be the first manifestation ?jf 
lead-palsy. Mobius has shown that this form is particularly marked in taild&' 

(4) The peroneal type. According to Tanquerel, the loitoiulffllMUWe 
invob^in ihe proportion of 13 to 100 .oLthe upper limbs. The laiteral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac- 
kenzie and others in lead-palsy. 

Generalized Palsies. — There may be a slfty, chronic par^ysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in d few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, arc very rare. Death has occurred by involvement of the dia- 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every musele below the neok 
was involved. The diaphragm was completely paralyzed. He was walking 
about when he left the hospital, though there was still some weakness remain- 
ing. D4jerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the subacute spinal paralysis 
of Duchenne. 

There is also a primary afttnrqjTi^ jfttiiQpby in whicl ythe we ak- 

ncga^flnd..y^ting come on together. It is this form, according toTSowers, 
which most frequently assuine^ the Aran-D^chenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac- 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, l)e 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had debisious and maniacal 
eseitemant and had to be removed to an insane hospital. In other cases there 
occurred tranaianLdelirium, attacks of un con^igusness. and in one case^Qpn- 
milajo TiR. Optio. neuritis or neuro^retinitis may occur. Svatcric ^ s^ptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue , enilePj jy 
m^ follow the convulsions. An acute delirium may occur with hallucina- 
tions. The patients may have tiance-ilke attacks, 

wUkuifiiivuhuons. A few cases of le^ encephriopathy finsdly drift - into 
lupAjtic asylums. TreqjpT is one of the commonest manifestations of lead- 
poisoning. 

(/) Arterio-sclerosis . — ^Lead-workers are notoriously subject to arterio- 
sclerosis with cqntxact^. kijdneys and hypertrophy .ofjhe J^cart. The cases 
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B disti nct gouty deposits, piirtieularly in the big-toc joint; but 
ry;. acute gout in lead-workers is rare. According to Sir Wil- 
t^d. favors the precipitation of the crystalline urates 
EalfejEa^ shown that lead diminishes the alkalinity of the 
I fl a a e n a the solubility of the uric acid. 

— ^In the minor manifestations this is good. According to Gow- 
k is bad in the primary atropliic form of paralysis. Convulsions 
ire, 'US a'^ru 4 g, ^^^ipus, and the mental symptoms which succeed may be perina- 
lent . . Occasionally the wrist-drop persists. 

l^alment. — Prophylactic measures should lie taken at all lead-works, but, 
inless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
j[uent bathing, and th« use of respirators when necessary, should be insisted 
]pon. When the lead is in the system, the iodide of potassium should bo 
pven in from 5- to 10-gram doses three times a day. Pgr. the colic, local 
ippUcatiohs and, if severe, morphia may be used. An occasional morning 
lurge of magnesium sulphate may be given. For tlic annemia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord- 
ing to some writers, the liberation of the lead which has been deposited in the 
ti^uea-may increase the severity of the symptoms. For the local palsies mas- 
sage and the constant current should be used. 

IV. ABSENIOAL POISOinNa. 

Acute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as "Rough on Rats,^' which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of collapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poison.^ — rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronio Arsonioal Foifoning. — Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall- 
papers and carpets. Much attention has been paid to this question of late 
ycaiB, as instances of poisoning have been thought to depend ui)on wall-papers 
and other Bfeusehold fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several mould.'^, notably 
Penicilium hrevicaule, Mucor tnucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80® to 95® P., a volatile compound is set free, probably 
organic derivative of arsenic pentoxide” (Sanger). The chronic poi- 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison- 
tug at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (Tunnicliffe and Rosenheimy. 
Arsenic is eliminated in all the secretions, and has been found in the -milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:i() 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In xdiQrea and in pernicious anaimia, steadily in- 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution thre(i time.s a day. Flushing and liyperajinia of the skin, 
puffincss of the eyelids or al)ove the eyebrows, nausea,- vomiting, and diarrlui*a 
are the most common symptoms. Redness and sometimes bleeding of tlic 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneoih 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient of 
mine with Hodgkin’s disease had multiple neuritis after taking §iv 3j of Fow- 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neurit i 
and lesions of the skin. In some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsT'lA a certain number there was muscular inco-ordination, rcscmblin<r 
that of locomotor ataxia. Rapid muscular atrophy characterized sonrie case> 
In not a few patients a condition of erythromelalgia was present. Occasion- 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutancoib 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink- 
ers). How far similar symptoms are to be attributed to the small quantitio!- 
of arsenic aljsorbcd from wall-papers and fabrics is by some considered doulit- 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Slyrian peasants to take as much as 8 grains of arso- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the l(‘gs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may be disturbed before there is 
any loss of power, and when the patient is ask^ to extend the wrist fully and 
to spread the fingers slight weakness may be detected early. 

V. FOOD POISONINO. 

There may be " death in the pot ” from many causes. Food poisons may 
be endogenous or exogenous. Those articles in which the poison is of endoge- 
nous origin can scarcely be designated as foods.H The poisonouii mushroom, 
for example, is often mistaken for the edible form. The former is injurious 
because it normally produces a highly poisonous alkaloid, muscarine. Cer* 
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RiOn &h_also produce normal physiological but toxic products. WI.en eaten 
by mistake, as frequently occurs in the West Indies an.l Japan these tisli mav 
cause poisonous symptoms. JlJin exogenous origin of food poisons is ^by far 
the commonest. Under tins head come those foods vvbicli are re.ulore.l polou- 
ous by accidental contamination from outside sources. Food may , no tain 
the specific organisms of disease, as of tnberculosis or driehiussis ; 'milk and 
other foods may becomoinfected with typhoid bacilli, and so convey the disease 
Animals (or insects, as l.ees) may feed on substances whicli cau.se their 
flesh or products to be poisonous to man. 

The grains used as food may be infected with fungi and cause the epi- 
!(iemics 01 ergotism, etc. i 

I Foods of all sorts may become contaminated with the bacteria of putre- 
faction, the products of whicli may be highly poisonous. 

.1 l^opiilarizcKl to siicli an extent 

that it is used synonymously with food ])oisoning. dMic term nlomainc was 
introduced tw^ity-Hye years ago by the Italian chemist, Selini, to designate 
basic alkalpidal jiroducls formed in putrefaction. It is largely (liromdi (ho 
labors of Briegor that our knowledge of ploniaines was gained.' Mviiloto.xin 
found m poisonous mussels, is of this class, and is by far the most 'poisonous 
ot the known ptomaiiK's. 

Among the more eoinmon forms are the following: 

(1) Meat Poisoning.— Cases have usually followiMHlie eating of sausages 
or pork-pie or head-clu^ese, and also occasionally beef, veal, never mutton. 
Sausage poisoning, whicli is known liy the name of botulism or allantiasis, \\^ 
oiig been recognized, and there have been nnmcroiis outbreaks, particularly 
in lyirts of Germany. Similar attacks have been produced by bam and by 
iialiire of the kreotoxicons has not yet benm deter- 
iiniiM. Other outbreaks hav(' followed the eating of beef anti veal. In the 
majority of these cases the meat has undergone decomposition, though the 
vliaiige may not have been evident to the taste. The oi'gaiiisms whicli pro- 
duce the toxins causing the poisonous symptoms are nearly always anaerobes, 
van Ermengena isolated an orpnism, to wliieli be gave the name B. boln- 
t^nus, from a diseased ham, which poisoned thirty-four persons, all momliers 
m a inuyieal society, at Ellezelles, in Germany. An organism fn‘(|ii(‘ntlv 
lomid in infected meat is B. enteritidis, lirst isolated by GiirtiKw in 188<S fi-oiii 
jneat which had poisoned a large number of persons. In recent yc-ars a iiinn- 
itT of epidemics of food poisoning have been shown to be in ail jirolialiilitv 
Paused by the Proteus vulgaris or its related species. Such epidemics have 
reported by Levy and Vesenberg. The symptoms of meat poisoning ar<.* 
lose of ♦acute gastro- intestinal irritation. Ballard’s description of the \\d*l[- 
eek cases, quoted by Vaughan, holds good for a majority of them: 

A period of incubation preceded the illness. In 51 eases wliere this 
-Oil Id be accurately determined, it was twelve hours or loss in 5 eases ; between 
evolve and thirty-six hours in 34 cases; between thirty-six and forty-eight 
■|ours in 8 cases; and later than this in only 4 cases. In many eases the 
0‘^t definite symptoms occurred suddenly, and evidently unexjieetedly, but 
^oine cases there were observed during the incubation more or. less feeling 
languor and ill-health, loss of appetite, naiisiia, or fugitive, griping pains in 
^0 belly. In about a third of the eases the first definite symptom was a sense 
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of chilliness, usually with rigors, or trembling, in one case accompanied by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes ao(^m< 
panied by a cold sweat and tottering ; in others the first symptom was’ Head- 
ache or pain somewhere in the tnmk of the body— e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intfnsfti tbiftt 
But however the attack may have commenced, it was usually not long bef6re 
pain in the jafcjJqinen, diarrhoea, and vomiting came on, ^a:^hoea being of 
more certain occurrence than vomiting. The pain in several cases cSJttJBBCcd 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -mdctd, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as ojampy, burning, tearing, etc. The diarrhoeal discharges woru 
in some cases quite uorcstrainable, and (whore a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie ‘Sases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com- 
mon and early symptom; and in most cases there was thirst, often int(*nsi 
and most distressing, l^hc tqngiie, when observed, was described usually ns 
thickly coated with tl brown, velvety fur, but red at tlic tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 104° P. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless, ^riic 
pulse ' in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances arc on record of poisoning by canned goods, particu- 
larly meat. Some of these, acciording to John (I. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol- 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fact 
that mutton and lamb liave thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Prodnots. — (a) The poisonous effects which fol- 
low the drinking of milk infected with saprophytic bacteria, is considered in 
the section on the diarrhoea of infants. 

(6) Chee&e Poisonitiy. — Various milk products, ice .cream, CTjgtflLrd, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stat<?s 
that the* tyrotoxicon is not the one most frequently present, nor is it tk® 
most active one.” In one epidemic he and N'dvy have ishlkted from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cn*aiu 
epidemic Vaughan and Perkins found in the ice cream a highly patliogi iiic 
bacillus, but its toxin has not l>een separatwl. 

T he sym ptoms arc those of acute gj^tro-iptcstinal irritation , and Jir0 
similar to those already detailed by Ballard. — 
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(,3) Poisoning by Shell-fish and Fish.-.(«) 

separated a ptomaine — mytilotoxin — which exists chieliy in the livei' Of 
the itfussel. The observations of Schniidtmaim and Carneron lia\e shown 
tliht the mussel from the open sea only becomes poisonous when j)laeed in iilthy 
waters, as at Wilhelmsliafcii. 

Dangerous, even fatal, effects may follow the eating of eithen raw or cooked 
The.symptoms are those of an acute poisoning with ])rofouiid a(‘tioii 
oit"^'th^ nervous system, and without gastro-intestinal manifestations. Tliere 
ar6 numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceurk sometimes within two hours with collapse symptoms. Tn an epidemic 
at Wilhelmshafen, Germany, in 1<S85, ninet(‘en ])ersons wt're attacked, four 
of whom died. Salkowski and Briegei- isolated the niylUatoxin from 
specimens of the mussels. l?oisoning oeeasiomilly follows the eating of 
oysters which are stale or decomposed. The symptoms are usually gastro- 
intestinal. 

(h) Fish Poisonmg. — There are two distinct varieties; in one the poison 
is a physiological product of certain glands of the lish, in the otlu'r it is a 
product of bacterial growth. The salt(‘d sturgeon used in ])arts of Itussia 
has sometimes proved fatal to large numbers of persons. In tli(.‘ middle* parts 
of Europe the barb is stated to be sometimes poisonous, jiroducing the so- 
called choleraF In China and Ja])an various speed's of the irirodon 

are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-heri is thought by some to 
be due to the consumption of certain kinds of tish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism. — The prolonged use of meal made from grains contami- 
nated with the ergot fungus ((daviceps purpurea) causes a series of symp- 
toms know as ergotism, epidemics of which have prevailed in ditferent parts 
of Europe. Two forms of this chronic ergotism are described — the one, 
gangrenous, is believed to be due to the sphacelinic acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortilication atfects 
the extremities — usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually anmsthesia, 
tingling, pains, spasmodic movements of the muscles, and gradual lilood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, licadacbe, 
and tingling sensations in different parts of the body, perhaps accomjianic'd 
^vith slight fever, symptoms of spasm develop, producing cramps in tin* mus- 
des and contractures. The arms are flexed and the legs and toes extern bnl. 
These spasms may last from a few hours to many days and relajises arc* fre- 
qneht. In cases epilepsy develops and the patient may die in convul- 

^i'Ons. Mental symptoms are common, manifested sometimes in a j)r(‘Iimi- 
nary delirium, but more commonly, in the chronic poisoning, as melancholia 

dementia. Posterior spinal sclerosis occurs in chronic ergotism. Tn tlie 
biteresting group of 29 cases studied by Tuezek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
P'^sterior columns. A. condition similar to tabes dorsalis is gradually pro- 
duced by this slow degeneration in the spinal cord. 
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(2) Lalhyrism (Lupinosis). — ^An affection prwhiccd by the use of nu-al 

fr-oni varieties of vctclies, chiefly the Laihyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that tlie use of flour with which 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, wlio between 1859 and 1868 publislied several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers of 
tlie inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. a 

spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms are rarely, if ever, affected. It is evidently a slow 
sclerosis induced under tlie influence of tliis toxic agent. The precise ana- 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. — Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, AVood, and Bellamy have shown (1907-1908) that it is not an un- 
common disease in the southern parts of the United States; many of tlic 
cases are acute. A case has been described in Fmgland (1906). In llio 
early stage the symptoms are indefinite, characterized by ' debility, i^pains in 
the spine, insomnia, '^digestive disturbances, more rarely .diarrhoea. The first 
clear manifestation oC the disease is the^llagral erythema, which almost 
invariably appears in the sjiring. This is followed by desiccation and exfolia- 
tion of the epidermis, which becomes very rou^ and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani- 
festations there arelfligestive troubles — salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve- 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and c.hr nnic forma there are pronounced nervous symptoms 
3 — headache, backache, spasms, and finally paralysis and mental disturbance. 
The parulyTic condition affects the legs andlkds gradually to paraplegia. The 
-mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia.!? Symmetrical gangrene sometimes ocenrs. 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The nn^asures to be employed are change in diet, removal from 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action 'of ® 
special organism. 

(4) Potato-poisoning . — It has long been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin- 
ciple, solan in, but it is only quite recently that it has been discovered tluit, 
under certain circumstances, they may contain the poison in amounts suffici<’nt 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colordbile 
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solaniferum colorahile, and occurs in those tubers which, during 
have lain partially exposed above ground, and in those which, during 
have become well sprouted. The most extensive outbreak of potato- 
p^&dning recorded occurred in 1899 in a (jcriniiu regiment, lifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, liead- 
i^he, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
several collapsed, but all recovered. Samples of the rcihaining potatoes 
solanin, and this would indicate that a full portion 
mtit have contained about 5 grains. 

Treatment. — The source of the inf(Kjtion must be ascertained and tho 
offending food destroyed. 11ie stomach should be wasluid out and the bowels 
evacuated by a brisk saline purge. Tuttle can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. STJN-STBOKE (Siriasis). 

{Heat Exhaustion ; InaokUioit ; Thermic Fever; Heatstroke; Coup de SoleiV) 

Deflnition. — A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases ; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the IlnitcMi States the most 
important contributions have come from tho New York Hospital and tho 
Pennsylvania Hospital; from tho former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the older Pepper, and 
Levick. In New Orleans, Bennett Bowler studied the disease and recognized 
the dilTerence between heat exhausi ion and sun-stroke. Two forms are recog- 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. — Prolonged exposure to high temperatures, particu- 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The surn 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal — as low as 95° or 96°. The individual need not necessarily l>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow ex}>osure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. — The cases are chiefly found in persons who, 
while working very hard, are exposed to the sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
nto who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology. — Rigor mortis occurs early. Putrefa^ 
tiva^^HUQges may come on with great rapidity. Tho venous engorgement is 
®^treme, particularly in the cerebrum, l^he left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 

and ki^eys. 
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According to Wood, “heat exhaustion with lowered temperature repre- 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
^ever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
’heat. Owing to this disturbance, more heat is product and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms. — The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and comaw This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col- 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi- 
bility follows, which may be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and fuU, and the tempera- 
ture ranging from 107® to 110°, or even higher, as shown in the accompany- 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn- 
sylvania Hospital in the summer of 1887, in a majority of them the tempera- 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com- 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con- 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are ainitted to hospital they are (in a majority) extremely contracted. 
Petechias may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dicati ons ar e 
the retu jfl . of consciousness and a fall in the fever. The recora^Tn fE&e 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8Q1.F. in 
the shade. Loss of the power of mental concentration and failure of memoiy 
are more constant and very troublesome sequelae. ' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acule neu^f 
riij^Jn the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guiteras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in' the Carolinas as “ 
and in tropical countries as fihre inflammatoire. The cases last for a vari- 
able time, and are mistaken for malaria or typhoid; but he believes them 
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6 iitir 6 ly distinct and duo to a prolonged action of the high tempera- 
tuiit He has called the condition a “ c ontin ued thermig^ 

Tfillff exhaustion from therniic*^vTr is r^ily made, as 

)jh 0 difference between the two conditions is striking. “ Ift , 
the skilL,ifi.^oist, pale^ and cool; the breathing is easy though hurried; the^ 



Chart XIIL — Case of Sun-strokk Treated with the Ice-bath; Recoyert. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the' 
senses remain entire” (Dowler) ; whereas in sun-stroke or heat apoplexy' 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to be readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. — In heat exhaustion stimulants should be given freely, and 
if the temperature is b 6 low normal the hot bath should be used. Ammonia 
niay be given if necessary. In thermic fever the indications arc to reduce 
the temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was us^ 
^th great advantage. Of 31 cases only 12 died, results probably as satis- 
factory fts ean be obtained, considering that many of the patients are almost 

i 





388 


THE INTOXICATIONS AND SUNSTROKE. 


moribund when brought to. hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms; 
are those of intense asphyxia, and in which death may take place in a few' 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be giveii 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 



SECTION IV. 


OONSTITUTIOIfAL DISEASES. 


L ARTHRITIC DEFORMANS.- 

Definition. — A clironic disease of ilie joints of doubtful etiology,*' charac- 
terized by cjianges in the synovial membranes and |)eri-articular structures, 
and in some cases by atrophic and liypertropliic changes in the bones. 

Long believed to be intimately associated witli gout and rheumatism 
(whence the names rlieumatic gout and rlieumatoid arthritis), tins close rela- 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
surgeons (Bradford, (loldtbwaitc, and Ijovctt) and of Strangeways and his 
pupils at Cambridge (bhigland) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. ^ 
Etiology. — — A majority of the cases arc l)etwecn the ages of -thirty 
and fifty. In A. E. Oarrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my senes of 170 cases studied by T. McCrae, in 
one half the onset was before the age of thirty years. * 

Sex, — Among (larrod’s 500 cases there were 111 in women. More than 
halLifijny. MFiea were in males. In James Stewards report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso- 
ciation with the menopause* has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who arc sterile. 

Predisposition.— In 216 cases in fiarrod’s scries there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatisffi Oo y,t. — In nearly a third of (Jarrod’s cases there was 

a history of gout iailirTaiTl^ of rheumatism in only 6 1 castes. 

Exposure to cold, wet and damp, errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
~^e that it is of nervous origin, the other that it is a chronic infection. 

The Relation of Arthbitis Deformans to Diseases of the Ne.rvou8 
System. — Various forms of arthritis may ocepr with lesions of the spinal cord, 
«nd it has been held hy J. K. Mitchell ^r.) that changes in the nerroM 
Bystem are the eanse of the joint lesions./l’his does not aTin to lie support^ 
went work, which rather supports/fhe vie^ that the disease is th e r^ t 
of a chronic infection. The rapid mfuscular afro^djy, the associated n^tu, 
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the pain^ the increase in the reflexes, and the nutritional disturbances 
a change in the nervous system, but this may be secondary to an infecSvi^ or 
toxic process. 

Abthritis Deformans as a Chronic Infection. — In recent yeara^this 
view has been gaining ground, although as yet positive bacteriological evi^a^- 
is lacking. The infection may be with a speciflc organism or perhaps^^vt^ 
various ones, feannatyno, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism had been proved. The influence of various infections such as gon- 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

'The-eeute onset with fever, the polyarthritis^ the presence? of enlarged 
gl&UdS; And thc i frequent enlargement of the spleen are all suggestive of an 
infection. In a small number f cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-Rpread enlargement of the 
lymph^ands and the swelling of the spleen. A number of the very best 
students of the disease, as Biiumler, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks ‘demon- 
stration. 

* "forbid Anatomy. — The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma- 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more fr^uent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membraneai 
a^d peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
fir?t and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of thp disease Jt is difficult to say. \ The synovial membrane is usually 

t hickened , and may form, large fringes and villi. i^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes. . The cartilage may become soft and 
mA^y be absorb ed or thinned. This seems to ^gin opposite the point 
PP^eatest involvement of the symovial membrane. ^ The ends of the bones 
become qipp oth and ebymated, which is usually found in long-standing 
cases and in old persons. With this there may be marked - the 

shi ^ of the bone. - Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules — ^the osteophytes. On the knuckles 
these are known as Haygarth's nodosities. These may lock the joint. The 
feurmatimuot hone may also occur in the ligaments, especially in the spine, 
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may be converted into a rigid bony column. Bony Michylosis rarely 
in the 4>6ripheral joints^ but is common in the spine. 

.V .,.‘There may be extensive secondary changes. Muscular atrophy is common 
HM^may appear with great rapidity. Subluxation may occur, especially in 
^n^^ joints. The hands often show great deformity, especially 
deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo’associatcd. The 
neuritis is sotnetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

^ . The . radiographs of arthritis deformans are very instructive. The changes 
in the bones are very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. — For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children, 
f Hbbbbden^s Nodes. — In this form the fingers are affected, and 'Mittle 
hard knobs develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection w'ith gout, being 
found in persons who never had it.^^ In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not cprable; but there is this hopeful feature — the subjects of these nodosities 
rardy have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Progressive Form. — This occurs in two varieties, acute and 
cnronic^The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is/ involvement of many joints swelling, particularly of the 
synpvial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age. often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, become 
weftk, pole, depressed in spirits, and lose flesh. In several cases of thj fl^nn 
marked intervals of improvement have occurred; the local disease has ^|||H 
to progress, and tolerable comfort has been experienced perhaps until pi^ 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

chronic form is by far the most common. Most of these have at 
some time an acute attack. •The-jomta are usu^y involved sy^etncally. 
The first symptomsiare pain on movement and eli^t evrelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, red^neas, and paiiL At 
first only one or two joints are affected ; usually the joints of the hands, then 
the knees and feet ; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp- 
tom. Some cases proceed to the moat extreme deformity without it; in othcra 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
crepitation can be felt, due to the ebumation of the articular surfaces, ^j^ti- 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring- 
bone in the horse, but is more often due to adhesions and peri-articular thick- 
enings. The muscles about the joints undergo important changes. 4 Atrophy 
from^disuse gradually supervenes, and contractures tend to fiex the thigh 
upon .the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. N’lmibncss, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso- 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often anaemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The PARTIAL or mono- articular form affects chieflj old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi- 
tion ultimately becomes that already described as morbus coxcb senilis. These 
cases seem not infrequently to follow an injury. They differ from tlie 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. — There is a progressive anchylosis of the verte- 
brae, causing rigidi^of the spine — poker-back ” — spondylitis deformans- 
There are two varieties jgj n on e (ynn '^hterpw), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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jwponomced nerve-root symptoms— pain, anesthesia, atrophy of muscles, and 
d^eration in the cord;jyn the other— Strumpcll-Marie type— 
im\Ap and shoulder joints may be involved (spondylose rliizommque)\ and 
tbe^nervous symptoms are less prominent. 1 believe they are botli forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dj^ises. The cases are more.ireqncnt in males than in females; tlic onset 
maj bfi in, .tbnwnpper or in the lower part of the spine. The involvement of 
jjie'^ine in the lumbar region may cause sciatica. Tt may be limited to the 
Jbeck There is gradually induced complete innnqbilily, with some kyphosis. 
%he other joints may not bo afTcctod, or the hips and shoulders may be anehy- 
losed. The ribs arc fixed, the thorax immobile, and tlie breathing alxlominal. 
Pressure on the nerve-roots may cause great pain, panesthesia, and atrophy 
of muscles. Von Bechterew thinks that it begins as a meningitis, loads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Aqthbitis Defoemans in CiiTiiDUKN. — Some cases resemble closely the 
disease in adults, in others there are very striking differences. A very inter- 
esting variety has been differentiated by Cleorge K. Still, in which tlic general 
enlargement of the joints is associated with swelling of the Imph-glands and 
of the spleen. He has studied 22 cases of this character. 'Hie following are 
among the more striking peculiarities: The onset is almost alwa\> before the 
second^dcutition. Girls are more frequently affected than boys. The symp- 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick- 
enjiig of the soft tissues than to a bony enlargement, ^riiere is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo genei-al; even the supra- 
trochlear glands may be as large as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sffieatyjg^^is often profuse and there may be anajmia, but heart complica- 
tions «?e rare. The children look puny and generally show arrest of devel- 
opment. 

'DiagnoBis. — The early stages may be difficult to diagnose from acute rheu- 
matism. Thef involvement of the smaller joints and theipersistcncc of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
we ^difficult or impossible to distinguish from chronic rheumatism. Tt is 
important to distinguish from the mono-articular fonn the local arthritis of 
the shoulder- joint which is characterized by pain, thickening of the capsule 
and of the ligaments,! wasting of the shoulder-girdle muscles, and sometimes 
tjy neuritis. This is an affection which is quite distinct from arthritis de- 
formans, and is, moreover, in a majority of cases curable. 

Treatment. — Once established, the disease is rarely curable. After attack- 
ing two or three joints it may be arrested. Too often it is a slow, but pro- 
gressive, crippling of the joints, with a disability that makes the disease one 
of the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moaerate 
doses of the salicylates should be given, and the joints require the local meas- 
ure 9 mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) MsDioiifAL. — No single remedy is of special value. General tftnica 
are indicated. Ar aei>ic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the fom with much periarthritis. 

(2) GENERAL^HvaiENE AND DiET. — The disease is one of progressive de- 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule — ^let the patient eit,all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find ^^fulLdiet^^ the best pre- 
scription. One has to remember that gastro-intestinal disturbances are com- 
mon in the disease. 

(3) Hydrotherapy. — The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
woESfiLby the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
bftths, and compresses at night to the tender joints. 

(4) .Jj0Gal Treatment. — Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, l^assage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja- 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. Th6 thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHBONIO BHET7UATISM. 

Etiology. — This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer- 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy .-^The synovial membranes are injected, but there is usu' 
ally not much effusion. The capsule and ligaments of the joints are thick- 
en^ and the sheaths of the tendons in the neighborhood undergo similaT 
alterations, so that the free play of the joint is greatly impaired. In long- 
standing cases the cartilages also undergo changes, and may show erosions. 
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Etefi in cases with the severest symptoms, the joint may bo very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adja^t to chronically inflamed joints, particularly in the mono- 
articulw lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, either centric or reflex ( Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms, stiffness and pain are the chief features of chronic rheuma- 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. Tlie joints may be tender to the touch and a little swollen, but 
are seldom reddened. As a rule, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. 1'lie general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in which the pain is severe, the general 
health may be seriously involved and the subjects become anaemic and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

^gnosis. — The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi- 
nitely, and does not necessarily shorten life. 

^atment. — Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene- 
ficial. The salicylates are useless. 

Local treatment is very beneficial. Firing ” with the Paquelin cautery 
relieves the pain, and it is perliaps the best form of counter-irritation. Mas- 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases arc greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures are specially beneficial. Great relief is afforded 
by wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely .seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Kosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 



896 


CONSTITUTIONAL DISEASES. 


m. MXTSOXTLAB BHBTTMATIBM (Myalgia).^ 

Definition. — A painful affection of the voluntary muscles and ol th^tlaaciae 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. — The attacks follow cold and e^g^ure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writo - 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be qou^*^ 
sidered under the rheumatic affections. 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations ar^ laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually apute, but 
may become subacute or even chronic. 

Symptoms. — The affection is entirely local. The constitutional disturb- 
ance is slight, and, even in severe cases, there may be no fever. Pain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affepts tlie 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) neck or tobticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is conflned to one side. 
The muscles at the back of the neck may also be affected. 

(3) PiiEUEODYNiA involves the intercostal muscles on one side, and m 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
oiL.the.Jeft -than on the right side. A deep breath, or coughing, causes v(‘iy 
intense pain, and the respiratory movements are restricted on the affechd 
side. There may be pain on pressure, sometimes over a very limited aroa. 
It may be difficult to distinguish from intercostal neuralgia, in which alTi?n- 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes m>^' 
taken for pleurisy, but careful physical examination readily distinguisbes 
between the two affections. 
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(4) Among other forms which may be mentioned are gbpiialodynia, 
affecting^ muscles of the head; scupltlodynia, omqdynia, and dojisodynia' 
affecting the muscles about the shoulder and upper part of the hack. Myal- 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment.— Sfist of the affected muscles is of the first importance. Strap- 
ping th e side will sometimes completely relieve pleurodynia. No belief is 
^ore wide-spread among the public than in the efficacy of porous plasters for 
%uacular pains of ell sorts, particularly those about the trunk. If the pain 
tHa severe and agonizing, a hypodermic of morphia gives immediate relief. 
:^r_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
Neeles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. In many instances the relief is 
immediate, and I can corroborate fully the statements of Ringer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in- 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may„be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjmay cut short the attack. In chronic cases j^otassiuni iodide may be 
used, and both guaiacum and sulphur liave binm strongly recoin rueuded. Per- 
sons subject to this affection should be warmly clothed, a^nd avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 


IV. GOUT (Podagra). 

Definition. — A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. — The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect eliminaiion of the waste products of the body. 

(1) Phedisposinq Etiological Factors. — Hereditary Influences. — Sta- 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed toJm marked 
fro m^the ip al ^ aidp , Cases with a strong liereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more^Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani- 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease. Fer- 
mented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con- 
sume the most beer and ale. The lighter beers used in this country are much 
^ess liable to produce gout than the heavier English and Scotch ales. Many 
•flses occur in bartenders and brewery men. 
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Food plays a rdle equal in importance to that of alcohol. Ovsnaiting 
without active bodily exercise is regarded as a very special predisposing 
A form of gouty dyspepsia has been described. A robust and active di|j|^(m 
is, however, often met in gouty persons. Gout is by no means confi^d to 
the rich. In England the combination of poor food, defedavo. hygjieiie, -ind 
an exces^ve consumption of malt liquors makes the "poor man^B.jjj^'^ 
common affection. * , . 

Load, — Garrod has shown that workers in lead are specially prone to gout. 
In T ; >e r cent of the hospital cases the patients had been painters or workers 
in lead/**¥he association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associate with arterio-sclerosis and con- 
tracted kidneys, but lead%out is comparatively rare. Gouty deposits are, 
however, to be found in the big-toa^joint and in the kidneys in cases of 
chronic plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two Gie diagnosis was conffrmed at autopsy and in th e thi rd 
by^ the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. — ^IVorry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In suseeptible persons a sljj^l^ injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. — The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im- 
portance of uric acid as a factor, until more convincing evidence to the con- 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life — ^more fuel in the form of meat and drink 

^B&an the machine needs — the condition which Francis Hare describes as hyper- 
pyraemia. G. B. Balfour puts it well when he says ; “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com- 
position of the blood induced by the evils of civilization— deficient Exercise 
and_excfi»a. pf nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

’ Altljpugh we are still ignorant of the actual seat of formation of uric acid, 
yet its Bouice has been pretty accurately determined. It constitutes one of the 
"pBCin” bodies of Fischer, the xanthin or nuclein bases comprising the re- 
mainder. All are closely related chemically. Horbaezewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The ‘‘ endogienous ” uric 
add is darived-fpen^the nttddns of the body, while the “ exogenous ” uric acid 
is formed from ^ nucleins of , the ingested iood. The uric acid deriv^ from 
the intake of exogenous oxypurins (nucleo-proteids) constituteB from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm nri o acid exiata in the circulating blood. It ia not as uric acid itself. 
Bence Jonaa fffd TtohortA held that it occurs as a very soluble qnadriurate 
consul^ of a molecule of uric acid in loose combination with an acid urate 
molwule. ^Hahy think that such a compound is not capable of existing in 
a medium with a composition such as the blood hasi''Myj]j2jaki_clafms that 
it edsta nonnally in the blood in organic combination with nucleotin-phos- 
’■phorip eci^^vQ^rrod was the first to point out that there was an excess of 
•»ri?_WidjB -the blood. This is about tbc only feature of the disease on which 
J^ere Beemfl general agreement. Magnus-Levy made 34 analyses in 17 cases 
gout and found the uric acid in the blood to range between 0.021 and 0.10 
been definitely established that tlie amount is 
increased during the acute attack. Of tlic three* possible causes for this ■ 
increase — ^increased formation, diminished destruction or oxidation, and di- 
minished excretion — the balance of evidence favors the latter. Sell moll found 
that there is a nitrogen retention in gout, wliich supports this view. Min- 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a ditferent organic combination than in the blood of 
healthy persons, and that consequently the kidneys are fimctionally in- 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even with the most modern methods, are veiy conflict- 
ing. Magnus-Lev/s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during tlie acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac- 
curate. It has been held that tlie uric acid excess in the blood is due to 
deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro- 
potential measurements of Fakkas, Fraenkel, and lloeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
iiet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 
The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac- 
tion of the blood at this time. 

Qarrp d holds that with lessened alkalinity of the blood there is an increase 
hi the uric acid, due chiefly to diminished elimination. He attributes the 
dep^tion of the sodium urate to the diminished alkalinity of the pl^raa, 
^hich is unable to hold it in solution. In an acute paroxysm there is an 
•’^^cumulation of the urates in the blood, and the inflammation is caused 
hy their sudden deposit in crystalline form about the joint. 
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Hai^ thinks that there is no increased formation of uric acia m 
that the blood is less alkaline than normal^ and less able to hold "tbflii^io^ 
acid or its salts in solution. * > . 

According to Sir William Roberts, owing to deficient eliminati^ .the 
soluble quadriurate accumulates in the blood. • This quadriurate, circ^tiug 
in a medium rich in sodium carbonate, takes on an additional atom^ i^,the 
base and becomes converted into the insoluble biurate, which becomeSv^epos- 
ited in the tissues, particularly about the joints. ^ 

Ebstein thinks that the first change is a nutritive tissue disturbance, ^hich 
pleads to necrosis, and in the necrotic areas the urates are deposited-— ft view 
‘which has been modified by von Noorden, who holds that a special ferment 
.leads to tlie tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong i 
to this group. He also describes what he terms ^^prwnary kidn^-gout” 
eases. Owing to primary disease of the kidneys the uric acid is not properly | 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused with the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock — a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may l)e 
inherited or acquired; and (6) ^^a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, wherol)y uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products'^ (Duckwortli). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid- 
eration of the clinical chemistry of the subject the reader is referred to von 
N oorden^s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy. — ^Tlie hlood is stated to have an excess of uric acid. It 
may be obtained from the blood -serum by the method known as Garrc^’fl 
uric-acid thread experiment, or from the serum obtained from a blister, 

5 ij of senim add TTt v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid. ' The experi- 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but occurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathoguo- 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

The^important changes are in the articular tissues. The first joint of the 
great toe is moat^irequcntly involved; then the ankles, l^ees, and the suiall 
jpinta of thft hands and wrists. The deposits may be in all the joints of the 
lower limbs and absent from those of the upper limbs (Norman Moore). 1^ 
death takes place during an acute paroxysm, there are signs of inflammation; 
hyperae mia, awning of the ligamentous tissues, and of effusion into the joint- 
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-lihanpfe. according to Ebstein, is a local necrosis, due to the 
of an excess of urates in the blood. This is seen in the cartilage 
^o£ottinr articular tissues in which the nutritional currents are slow. His ' 
I^^^^AipdhQi;at hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
^^^lation necrosis the reaction is always acid and the neutral urates are 
iJ^Qgited in crystalline form, as insoluble acid urate. Tlic arlicular cartilages 
ar^ first involved. The gouty deposit may be uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
iktant irora ^the circulation. The ligaments and fihro-cartilage ultimately 
become involved and are infiltrated with biurato deposits, the so-called chalk- 
stoneSj^jjJt-tophi. Those are usually covered by skin; but in some cases, par- 
ticularly in the metacarpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently atfected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the truanin gout’' of 
hogs. Under certain conditions in pigs one sc^s in the musiclCs, liga- 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smithfield and Westphalian 
hams. 

Of changes in the internal organs, those in the rcpal and vj oscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chieliy in the region of the papillae. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotlfid it in only 12"out^r^0 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in tlie intertubular tissue. In some instances, however, the deposit 
fljsems to be both in the tissue and in the tubules. Ebstein has described and 
rigured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con- 
cretions at the apices of the pyramids is not a positive indication of gout. 
(&) Ajn ipt^rqtjtiat nephritis, either the ordinary "‘contract^ kidney'’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangcal joint of the big toe should be carefully exam- 
ined, as it may show typical lesions of gout without any outward token of 

arthritis. , . i- i i- 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found hypertrophied. According to some authors, con- 
cretions of urate of soda may occur on the valves. Myocarditis is a requen 
occurrence in chronic cases. 

Changes in the respiratory system are rare. Deposits have been found m 
the TOcal cords, and uric-acid crystals have been met m the sputa of a gouty 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms. — Gout is usually divided into a fiut e. chronic, and iirogular 
forms. 

AfiXIIfi-QouT. — Premonitory symptoms are common — twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Ohakt XIV. — Showing Uric Acid and Phosphobio Acid Output nr Cash of Acute Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de- 
posits uratesr on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). B^re an 
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atiaoi^ uie vuiyat of uric acid is low and is also diminished in tlie early part 
of thei'^aroxyam. ' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extr^dy low in the intervals, but reached within normal limits shortly after 
the^ontet of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curv^. The patient was on a very light ffxed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
vexcretion varies di^tly with that of the uric acid. AVatson claims that there 
■ is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic s^nptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso- 
phalangeal a^culation of the big toe, and more commonly on the riglit than 
on the left side. The pam is agonizing, and, as Sydenham says, “ insinuates 
itself with the most exquisite cnielty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex- 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and tlie fit. as it is called, usually lasts Jar 
from five ta eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion- 
ally other joints are involved, particularly the big toe of the opposite foot. 
The however intense, neifir .goes on to suppuration. With the 

subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Aretjeus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sulTer at longer intervals. 

' The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
The patient may havg severe gastro-intcstinal symptoms — pain, vomiting, diar- 
rheea, and great depression — and death may occur during such an attack.) Or 
there may be cardiac manifestations — dyspnoea, pain, and irregular, action 
of the heart. In some instances in which the gout is said to attack the heart, 
an acute pericarditis proves fatal^^So, too, there may be marked cerebral 
manifestations — delirium or coma, and even apoplexy — but in a majority of 
these instances the symptoms are, in all probability, uramic. 

Oeut in America . — AVhile not so common as in England and Germany, 
disease is by no means infrequent, and is perhaps on the increase. It is 
®^y one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
^rink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18,000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

— ^With increased frequency in the attacks, the articular 
®ymptomtf per^tTor a longer time, and gradually many joints become affecte^ 
^epp8itr’t)f urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues ; so that in the course of years the joints 
‘ become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the bursse. TheJiOpjii appear 
in the ears. Finally, a unique clinical picture is produced which can not bo 
miSaten for thfit of any other affection, , The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, ^dth a few hyaline casts. Severe cramps involving the calf, abdom- 
inal, and thoracic muscles may occur. Intercurrent attacks of’ acute poly- 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that ** more wise men than fools are victims of the affection still holds 
good. 

Gout. — This is a motley, ill-defined group of symptoms, mani- 
festations of a condition of disordered nutrition, to which the terms goiibj 
diathesis or Uthcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis- 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of great severity, even 
though he lives a temperate life and tries in eveiy way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani- 
festations and never the acute articular affection. While the irregular featui’es 
are perhaps more often met with in the hereditary affection, they are by no 
. means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pliaryngeal vegetations, and enuresis, nre 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following : 

(a) Cutaneous Eruptions. — Garrod and others have called special atten- 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of g|iflty persons to skin affec- 
tions, the arihritides, as they call them. 

(h) Oastro-intestinal Disorders. — Attacks of what is termed bjliQjisues'Si 
in^which^the tongue is furred, the breath foul, the bowels constipated, 
the acti^ of, the liver torpid, are not uncommon in gouty persons. A gouty 
TMffjotitSlr is described. 



GOUT. 


(c) CfifdiOzmcuIar Sijmpio ms.— With the lithjBmia, arterio-sclerosis is 
frequently associated. The blood teu5»ioii is persistently high, the vessel walls 
become stiffs and c ar di a c and renal changes gradually occur. In tliis condition 
the manifestations may be renal, as when the aibuininuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car- 
diac, when the hypertrophy of the left ventricle fails and thcrc^are palpitation, 
irregnlai action, and ultimately a condition of abVbtole. Or, finally, the mani- 
festations may be vascular, and thromboMs of the coronary arteries may cau^e 
sudden death. Aneurism may occur and pro\e fatal, or, as most frequently 

•'happens, a blood-vessel gives way in the brain, and the patient dies of apo- 
plexy. It makes but little dilference whether we regard this condition as 
primarily an ^terio-sclcro}>is, or as a gouty nephritis; the point to be remem- 
bered is that the nutritional disorder with w’hich an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter- 
stitial mephritis, and changes in the myocardium. I’ericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) j^^*vous Manif cslaiiom . — Headache and megrim attacks are not in- 
frequ^t. Haig attributes them to an excess of uric acid. Neuralgias are not 
uncommon; i^jatica and paraislhesias may de\elop. A common gouty mani- 
festation, upon which Duckworth has laid stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may be 
attecks of episcleral congestion. Apoplexy is a C'ommon termination of gout. 
Meningitis may occur, usually basilar. 

(c) fZrinary Disorders . — The urine is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid shoAvers. The chart on page ‘4052 
illustrates this very well. A sediment of uric acid in a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttcntly ^in- the urine of 
gouty persons — gouty glycosuria . It may pass into true diabetes, but is usually 
very 'amenable to treatment. O^luria may also be present, (louty jiei^oiis 
are specially prone to calculi, Jerome Cardan to the contrarj’^, wdio reckoned 
freedom from stone among the chief of the dona podagra. Minute qiianlities 
of albuBgn are very common in jiersons of gouty dyscrasia, and, when tlie 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

if) Pulmonary Disorder^.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

•persons of * gouty habit. . ... , 

{g) ilfjBye. affections, iritis, glaucoma, liaemorrhage retinitis, and sup^ 
pfl^ f ^ inhthfllmitis have been described. . . , ^ , , , . . 

Uftgnoiii. — Recurring attacks of arthritis, limited to the ig , . 

t^us, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are ' 
xamj cases of gout, however, in which the feet do not suffer most sev^^.j/'j 
'‘’After an attack or two in one toe, other joints may be affected, and 
just in such cases of polyarthritis that the difficulty in diagnosis is to"' 
arise. We have had of late years several cases admitted for the third or fot^h 
time with involyement of three or more of the larger joints. The pres^ce 
of tophi has settled the nature of a trouble which in the previous attacks liad 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s liabits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should loam to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurato 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter- 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion ^is dis- 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gOjity. polyarthritis may be afebrile. A patient with throe or four joints rod, 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of tlio 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment. — IlYGiENic. — Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, does much to counteract an inborn tendency to 
the disease. The skin should be kept active : if the patient is robust, by the 
morning cold bath with friction after it ; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish.. bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. — ^With few exceptions, persons over forty eat too much, and 
the 6rst injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Very remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says : " The 
most trustworthy experiments indicate that starch, and su^ Jiave not 
thfljfiaatiirect influence on the production of uric acid; but as the free con- 
sumption of these articles naturally operates to restrict ’the intake of the 
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QOUfl food, their use has indircctl)' the effect of diminishing the aver- 
acid.” On the other hand, W. II. Draper says : “ The 
Bion of azotized food is more complete with a minimum of carboliydrates 
is with an excess of them ; in other words, one of the best means of 
■ the aocnunulation of lithic acid in the blood ia to diminis h the carbo- 
^ _ tbfit.thail^the azotized foods.” The weight of npiition IPAns to thfl 
line 7f a TPedifird nitm^^nmir dirtj without excess in starcliy and eaocliarine 
articles of food. Animal foods rich in nuclear material, such as sweetbreads, 
kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xaiithin group. Milt and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used freely, bu t, among th e latter strawberries 
hajnap^ shoul(Lbe avoidod. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from 2J to 3J ounces in the day. lie says tGat stout gouty subjects not only 
do not increase in weight with j)lcnty of fat in Ihc food, but that they actually 
bicoSeTEin and the general condition improves very much. ITot bread of 
aTTsoHs’^and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con- 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort axe required. AYhenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to tliese patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

* Mineral Waters.— All forms may be said to be beneficial in gout, as the 
,main element is the w'ater, and the ingredients are usually indifferent. Much 
C^^the humbuggery in the profession still lingers about mineral waters, inore 
^^icularly about the so-callotl lithia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudely shaken a few* years ago by Sir W illiam Roller ts, w lo 
claims to have showm conclusively that alkalescence as such has no infiuenco 
whatever on the sodium biuratc. The sodium salts are believed by this author 
to be particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi- 
nant. Bain urges the use of potassium salts. . 

Of the miMMJstirings best suited for the gouty may be inentioneil, m the 
United States^to^f Saratoga, Bglfo^d, and the 

ai^Bath, in EnglailSTV'i’rance. Ais-lcs-Bams and Contres^ville, and m 
G erman y. C arlsb ad. Wildjiitfl, and Iloiabufg. pmnfv 

'fTe efficS^n ^-Sfity is in the water, in the way ^ 

stomach, and in large quantities; and, as every one o\ .■>, Im+Ii. 

.»»oHes tk. jnSdlBrf dW. proper ^ 

douches, etc., play a very important role in the 


' cure. 
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MroiciNAL Thbatment. — In an acute attack the limb should be eleYated 
and the affected joint wrapped in catton-wool. WaimJEomentations, or 
Fuller^a lotion, may be used. The local hot-air treatment may be tried. \ 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrafe of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major- 
ity of the cases, a powerful influence over the symptoms — relieving the pam, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. Iji cases in 
which the pain and sleeplessness arc distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrent attacks of arthritis in old, deformed 
joints, the sodium salic 3 date is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much ad\o- 
cated by Haig in the uric-acid habit. 

The chronic and irregula r f orms of . gon^are bcst_ jjeated^ the dietet ic 
and hygifi 3 Wil.jnLfiasures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacura, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employcxl 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, was rapidly followed by lysidin, urotropin, urea, and lirol among 
others — a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Riedel reports two successful 
^ cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITTJS. 

Definition. — A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be gjapq sugar, that it 
must be eliminated foi^weeks, luoniha,, or years, and that the excretion of 
Bugat^nmst take place after the ingestion of moderate amounts of carbo- 
liydrates. 



DIABETES MELLITUS, 409 


Etiology. — Incidence , — According to rc*cent statistics diabetes appears 
about as freque nt in the United States as in Kuropcan countries. The last 
census gave 9.^ deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 j>er 100,000 of population. The death-rate has been 
gradually on the increase in Paris during the last three pr four decades, 
reaching 14 to the 100,000 of population m 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 2.1; for 
1880, 2.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100,000 population. 
This apparent increase niay be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may be gathered from 
the fact that among 99,000 patients admitted to the nuMlu'al wards and medi- 
cal dispensary of the Johns Hopkins Hospital in nearly sixteen years there 
were 226 cases of diabetes, or 0.22 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an im])ortant role, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad wntniam (Phthisiologia, 1689) records a remarkable family ■ 
in whidk four children were allected, one of whom recovered on a milk diet ‘ 
and diascordiuni. An analysis of the cases in my series gave only 6 cases ^ 
with a history of diabetes in iclatives (Pleasants). Naunyn obtained a fam- ‘ 
ily history of diabetes in 3.*) out of 201 private cases, but in only 7 of 157 hos-^ 
pital cases. There are instances of the coexistcmcc' of the disease in man and 
wife. Among 516 married jiairs colloct(*d by Senator, in which either hus- 
band or wife was diabetic, in 18 cases the second partner had bcjconie diabetic. 
It conjugal diabetes. The suggestion of contagion 

eeems scarcely tenablt. 

^ ggj . — Men are more frcMpiently atTcKjted than women, the ratio being about 
three to two. Up to April 1, 1905, 226 ra.^es of diabetes had been treated 
in the medical wards and incdieal dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (butcher). It is a disease of 
adult life; a majority of the cases occur from the third to the sixth decade. 
Of the 226 cases, the largest number — 63, or 27 per cent — occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Scegen, and Pavy, all of whom found the largest niirnlier of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but cases are on record in children under one year 


In the abovp series there were no cases in the first liemi-decade, 2 in the 
second, 7 in the third, and 6 in the fourth. 

‘ Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von ^^oorden states that the statistics for London and 
Berlin show that the nnmlicr of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. -na 

tefi.-Hebrews seem especially prone to it; one-fourth of Irenchs p^ 

tients were of the Semitic race. I have liccn much 

quency of the disease among them. Dial^es gg-iefl 

colored race, but not so uncommon a«^ was formerly . 4 ^ 

of 226 cases, 23, or 11.3 per cent, were in negroes. The ratio of males to 
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females affected is almost exactly the reverse of that in the white- raosj 
of the 23^.^fre in feino^ anH 

Oistfi<y.-^n^'a consiSerable proportion of the cases of diabetes ijht-flTllb^ 
jects have been excessively fat at the beginning of, or prior to, the onset 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called Ij^genic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a diabetogenous obesity,” in which diabetes and. 
obesity develop in early life, and these cases are very unfavorableC. There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is moxe^ oommon- m cities than in country 
districts. / Qnut. yy p^i lis. and Jialaria have been regarded afl,.predi^) 08 ing 
causes. 

fj Nervous Influences . — ^Mental shock, severe nervous strain, and wprry pre- 
(ifle many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg- 
nancy, and in rare instances may only occur at this period. Trousseau 
thc^ht^jhat the ogspying/jpf phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabeto. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard's diabetic centre in the 
medulla is an occasional cause. I saw with Reiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle. 
iPlycoBuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina- 
tions of the urine were made.^A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoi^evere gall-stone colic. 

The disease has occasionallyi followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes. — ^Leo believes that diabetes is due to a toxic agent. 
He hasiproduced glycosuria in dogs by__^dministering both fresh and fer- 
mented diabetic urine. In 1901, Blum reported that th^suicutaneous injec- 
l ^on of an aq^ us solution of jadrenalin produced glycosuria in 22 out of 25 
wimals expei^ented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosqria. Adrenalin is a powerful reducing substance, and Herlcr 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo- 
dermically produces a marked temporary glycosuria. Thgr^isjo. _aceq^- 
papd ag hyperglycaem ia. The phloridzin acts primarily on the reuai epi- 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem- 
perer hold the view that there is a renal form of diabetes.' • 

Hetabolism in Diabete8.--Our iterance of the metal)olic disturbances in 
diabetes has been largely due to the -fact that we have not known how the 
carbohydrates are eventually disposed of in tlie body in health. Normally the 
carbohydrates of the food arc stored in the liver and muscles as glj'cogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge- 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaccharid into the polysaccharid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum- 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood i-angcs between 0.1 and 0.2 per 
cent If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0^2 per cent of glucose in the blood, a hyperglycaemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (Jr.) published researches in 1903 and 1904 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and cats. Each 
uice added independently to solutions of glucose was inert. When, how^ever, 
he pancreatic juice was added to a mixtiire of muscle juice and glucose there 
raa a rapid breaking up of the latter into alcohol and carbonic acid. Cohn- 
leim holds that this remarkable effect is analogous to Pavlow’a observation 
hat trypshaogen is only made active for proteid digestion by being converted 
ato tiypiu^by the ‘‘ e^erokinase ” of the suocus entericus. He believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
«mbuBtion by the action of another substance produced in the pancreas and 
onv^ed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
■elated in its characteristics with other well-known constituents of internal 
■ecretions as adrenalin and iodothyrin. He also found that when too large 
I quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
■oc eptoTf} and- the muscle juice the complement. The retarding action of an 
ixcess of pancreas juice is believed to be due to an overabundance of ambo- 
^ptors. According to these researches the carbohydrates normally are burnt 
ip in the muscles, producing heat and energy, by the combined action of two 
siycol^c bodies, one produced in the muscles and the other in the pancreas, 
this important work awaitg confirmation. 
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When the perceiLtag!5 of glucose in the circulating blood exceeda 
cent a glycosuria occurs. Tills inay theorfitieflUy-hft arr fnibrnri ‘ ^ 

(а) By functional or organic disease of the islands nf LangethluisJ^'thc 

pancreas. These islands of cells probably produce a glycolytic fermeipt or 
body. This substance seems necessarj’^ for the proper burning up of the car- 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. This ^mhatATir^ mnj on 
t he carbo hydrates independently, Colmheim helievna, neceaaaiy. to 

render active a pro-ferment manufactured by the muscle cells. 

(б) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A^healthy per- 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentai v 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to tlie 
comparative slowness of its transformation into glucose. If, however, tlio 
person’s “ assimilation limit,” or power of warehousing carbohydrates, 1)l* 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
central irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disense 
is a^eurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy. — Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes : 

I The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men- 
tioned, a cysticercus has pressed on the floor. Cysts have been met ^vith in 
the white matter of the cerebrum and perivascular changes have been do- 
scribed. A second^ multiple neuritis is not rare, and to it the so-called 
diabetic tabes is prS^ably due. R. T. Williamson has founiLchanges in the 
posterior columns of the cord similar to those which occur in wmicious 
aiMBUiia. * • ^ 

T, In the sympathetic system the ganglia ha\'e been enlarged and in some 
instances sclerosed. The hJood may contain as high as 0.4 per cen\ of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole- 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipsemic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it i« 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.v^ The heart is hypertrophied in some cases. Endocarditis is very 
rare. ' Arterio-sclerosis is common, ^'^he lungs show important change^. 
Acute broncho-pneumonia or croupous pneumonia (either of which may lor- 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pueu- 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubcrcu* 
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Fatfimbpliam of the pulmonary vessels has been described in connection 
Ii^.j3iabetic coma. 

is usually enlarged; fatty degeneration is common. In the so- 
callcd di^betiQ, cirrhosis the cin’koac piyinPiilunT — the liver is enlarged and 
scle;:dtic, and a cachexia develops with melanoderma. This condition is proh- 
aWy' identical with hflemochromatosis. Dilatation of the stomach is common. 

T3i 6 Panoncas in UiaBetes. — Our scientilie knowledge of the relalioii'^hip 
of the pancreas to glycosuria dates from 1S8‘), when Minkowski and \on 
^Meting published the results of their experiments on extirpation of the pan- 
creas in animals. The present statii'^ may he thus suinmarized : (a) Extir- 
pation .pf the gland in dogs (and occaMonally in man— W. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(h) In a considerable percentage of ca&es of diabetes lesions of the pan- 
creas are found; 50 per cent (Jlan>emann. Williamson) show a chronic 
interstitial inflammation, (r) In \h‘w of the experimental work, it is 
reasonable to infer that the diahetc^'' i.'? '•econdarv to the pancreatic le.sibn. 
The organ^ has, like the Iner, a double secretion — an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheim claims, which >eem< necessary for the proper com- 
bustion of glucose in the muscles. Disease of the pancreas causes diahotos 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, in the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of ^artificial 
myxoedema. 

It is probable that the observations of Oi>ie from Dr. Welch’s laboratory, 

, confirmed by those of Weichselbaum and Stnnge. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of I^n- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, ^e the para-thyroid, 
the thyroid, the pituitary, etc. The intimate relation ofrhe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnffsh the internal secretion of the gland. It is probable that the glyco- 
lytic body found by Cohnheim is produced by these specialized cells. Ex- 
p^mental evidence is defective, but changes in the islands have been found 
in diabetes. {Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
well preserved and healthy, but the islands of Langerhans were everywhere 
represented by a sharply circumscribed hyaline structure cornpoMH^l of j>ar- 
ticles of homogeneous material.’^ In two other cases lesions of the i>landT 
Were found, but there was also chronic pancreatitis (Opic, Jour. Exper. MckI., 
Yol. v). Hoppe-Seyler has recently described a clinical form of pancreatic 
^abetes due to arterio-sclerosis of the pancreatic vessels. Those arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own '27 case<. in 9 on gross examination the 
pancreas was found to be atrophic. In one of these fat necroses, and m 
Mother calculi, were present. 
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The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms. — Acute and chronic forms are recognized, but there is no , 
essential difference between them, except that in the former the patients are' 
younger, the coifrse is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. 1 saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in- 
juries or functional disorders of the nervous system; and (3) par^q^^^atic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman\s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the faeces and 
urine. In 4 of 7 cases autopsies were ‘made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema- 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj: of fi!uid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges- 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dr}% red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be- 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and Uiph, and sweating rarely occurs, except 
when phthisis coexists. Drenching^lweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera- 
ture is often subnormal; the pulse is usually frequent, ailfl the tension in- 
creased. Many diabetics, however, do not show marked emaciation. Patients 
past the midcQe period oWife may have the disease for years without much 
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^jjgtxtfbance of the health, and may remain well nourished. These are the 
(jases of the dioiete gras in contradistinction to didbete maigre. 

Ths U hi^e. — T he amount varies from 3 to 4 litres in mild cases to 
IS UrSo^itres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may l)e retluced to normal. The specific 
igrayity is hi^ ranging from 1.025 to 1.045; but in exceptional cases it 
may be low, LQ13 to 1.020. The highest specific gravity recorded, so far 
/ as I know, is by Trousseau — 1.074. Very high specific gravities — 1.070 -|- 
-—suggeeit. fraud. tfThe urine is pale in color, almost like water, and has a 
- swfiiiwb-jodor and aSrlistinctly sweetish taste, i The reaction is acid. Sugar 
is present in varying amounts. In mild eases it docs not exceed 1 J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to (140 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests; 

FehUng'-a^est . — The solution consists of siilplvate of eopper (grs. 90^), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 6 ounces. Put a draclim of this in a test- 
tube .and boil (to test the reagent) ; add an equal quantity of urine and boil 
again, when, if sugar is present, the yejjow suhoxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommj^iJilesi . — To a drachm of urine in a test-tube add a few drops 
of a dihde sulphate-of-copper solution and then as much liquor polassa as 
urine. On boiling, the copper is reduccil if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. ThuSy a sub stance c^lcd glycuronic acid is met with in the urinel 
a fter the use of certain dnigs — ofiloral, phcnacetin, morphia, chloroform, \ 
etc. — which reduces copper. Alcaptonuria may also be a source of error [ 


(see Alcaptonuria). 

FernitQfii^tion Test. — This is free from all doubt. Place a small frag- 
ment of yeast in' a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devi.sed fermenta- 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 


b© usod, • 

Polariscope Test.— Tot laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be (juickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of )8-oxybutyric acid which is 
laevo-rotatory, will neutralize some of the dextro-rotatory action o t le g ucose. 

Tpjtt. Nyla|flpr^8 solution is prepared by dissolving 

4 grammes of RocheUe salt in 10(i c^W 10 per cent caustic 
adding 2 grammes of bismuth subnitrate and digesting on the J 
« ili«h rf the bUmuth ..It I. di«l.rf » ptxiWt- T. 10 ■«■ »/ ™ " 
1 cc., of the Njiandcr’s solution and boil for a few minutcb. If gl co 

present a black deposit of bismuth occurs. j .-m 

Of other ingred^nts in the urine, the urea, is increased, the utm.i«a4 
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'does not show special changes, and the^f phosphates may be greatly m wicesa. 

( The calcium salts are markedly increased. The same holds true for the^ 
.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'^ 
described a great increase in the phosphates, and in some of these cases, ^ 
with an excessive excretion, the symptoms may be very similar to thoa^ofti 
diabetes, though dhe sugar may not be constantly present. The term pfios- ^ 
phatic diabetes has sometimes been applied to them. Acetone and acetone- 
forming substances are not infrequently present, lichen’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren- 
dered alkaline with liquor potass®. A few drops of LuynPt^ Ro hition are 
then added, when, if acetone be present, the distillate assumes a turbid yellow 
color, duo to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Duicetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub- 
stances, as fojmic, carbolic, and salicylic acids, give the same reaction in 
both fresh and previously boiled urine, while diacetic acid does not give 
the reaction in urine previously lioilcd. In testing for diacetic acid perfectly 
fresh urine should he used, as it rapidly becomes broken up into acetone and 
carbonic acid. j8-o\y butyric acid, the recognized cause of coma, should be 
tested for in all severe cases. As it is Irevo-rotatory, its presence is indicati'd 
by Iffivo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Fehling’s than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of )S-o\ybutyric acid, is conclusive evidence that fi>‘ 0 \y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frbhlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Qhfcogen has also been described as present in the urine. 

AUmmin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the forip^tion of gas in the urine, due to fermentative 
processes in the bladder, is occcasionally met with. 

jCammidgc found glyup.rine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a fat-splitting ferment. 

Eat may be passed in the urine in the form of a fine emulsion Xlipuria). 

Bt i Qq p.- 4 N "Bfabetes. — In true diabetes hyperglycajraia is constant. As 
coma supervenes, ^-pxybutyric acid occurs. Potyeythaemia, with the rod 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in tho 
desiccated cases with marked polyuria. Cgma is acco mnanied by a moderate 
leuooeytosis. Lipamia occurs in a certain number of cdses. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugaliz^ blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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pViyigPHft Childrkn .—S tern has analyzed 117 cases in children. They ’ 

occur among the better classes. Si^.\yere under one year of age. 
|tftryjnflu€aic^. were marked. The course of the disease is, as a rule, 

-more rapid than in adults. The shortest duration was two day>. In 

month. One ea^e is mentioned of a child apparently 

Vith the. glycosuria, who recovered in eight months. , 

' Ooxuplicationi. — (a) CuxJLXtiQUS. — Boils and carbuncles are extriMuely 
conymon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine may caiwe 
the most inte^ pruritus pudendi, and in men a balanitis. Barer atTections 
are xanthoma and purpura. Gangrene is not uncommon, and is associat(‘d 
usual^’with arterio-sclcrosis. William Hunt has amil\/.i'd 01 castes. In T)!) 
the localities were as follows: Feet and legs, 37 : thigh and buttock, 2 ; nucha, 

2; external genitals, 1; lungi^ 3; fingers, 3; back, 1; (*ycs, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabHv bronzf) occurs 
in certain cases in which the diabetes ari^es as a late event in the (lisca>e 
known as hEcmochromatosis, which is further cliaractorizcd by pigmentary 
cirrhosis of the liver and pancreas. With the ousel of severe eoinplicalions 
the tolerance of the carbohydrates is much increased. Profuse sweat- may 
occur. 

(6) 5Li^lmonary. — T he patients arc not infrequently carried olT hy anite 
pneumonia, which may be lobar or lobular. Ganjrcne is very apt to ^upor- 
vene, but the breath does not necessarily ha\e tlie foul odor of ordinary 
gangrene. Abscess following lobar pneumonia oecurrtHl in one of my ca-e>^. 

Tuberculous broncho- pnvinmnia is very common. It w’as formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous atfoclion; hut in the cases which ha^c come under 
my notice the bacilli have boon present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frcMpient complication. The 
amount varies greatly, and, wdien slight, does not seem to he of much mo- 
ment.' (Edema of the feet and ankles is not an infrequent symptom. Geneial 
anasarca is rare, liow'cvcr, owing to the marketl polyuria. It is sometimes 
associated with arterio-sclerosis. It occasionally precedes the occurreiue of 
the diabetic coma. Occasionally cystitis develojis. 

(d) Nervous Systkm.— (i) Diabclic coma, first studied by Kus-maul, 

comes on in a considerable pro|X)rtion of all cases, partieuhirl} in the \oiiiv. 
Stephen Mackenzie states that of the fatal cases of diabetes at the I^ikoii 
H ospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn’s 14 fatal cases it occurred in 12. It preceded deaMi 
in 28 of Williamsons 40 cases. It occurred in 15 of 27 fatal casus m my 
scries. Frerichs recognised threi* groups of cases: Those m whicli a er 

exertion the patients were suddenly attacked with w'eakiio>.^. s}iKop<., som 
nolence, and gradnally 'deepwiing unconsciousness; death occurrmg 

hours. (ALjCasos with preliminary gastric disturbance, such as 
^OBMting, or some local affection, as phar>^ngitis, pldcgmon, 
compUcation. In such cases the attack begins with 

distress, and dyepnow, affecting both inspiration nresent If m 

^^ Jz^r-hunaer. Cyanosis- may or may not Hit 
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the weak, and the patient giaduaU^ainka into 

coma ; the attack lasting from one to five days. There may be a very heavy 
as^tish ^QiL- of. Ihe breath, due to , the presence of acetone. Cases in 
which, without any pjevioua. dyspnoea or distress, the patient is attacked with 
hea^che and a feeling of intoxication, and rapidly falls into a deep and 
fat^coma. There are atypical cases in which the coma is due to urasmia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex- 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be j8-oxybutyric acid, wbicli 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski alttiost simul- 
taneously found this acid in the urine of patients with diabetic coma. Sub- 
sequent researches, particularly those published from Naunyn^s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
/5-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
fi7, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /8-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to tlie 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva- 
tive products of the jS-oxybutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipaemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer- 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis , — ^Thc neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani- 
festations. The involvement may be general of the upper and lower extrem- 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the wiatic or the third nerve. Herpes zQster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called). — This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk — ^which may occur without 
the other symptoms — and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diah^iic Paraplegia , — ^This is also in all probability due to neuritis. 
There are cases in which power has been Idst in both arms and legs. 
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{^) U^ial Symptoms. The patients arc often morose, and there is a 
strong ^dency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

; ^4) Special Senses. Cataract is liable to occur, and with rapiditv in 

young persons. Diabetic retinitis closely resembles the ajbiiminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to tliat which occurs 
in urffimia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms may come 
on with great rapidity, either an otitis media, or in some instances inflamma- 
tion of the mastoid cells. 

(5) Sexual Function . — Impotence is common, and may be an early symp- 
tom. ConceptioHr.ia rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia- 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young iiersons death almost invariably results from 
diabetic coma. It may be stated, as a general nile, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ- 
ences are the most favorable. In stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons, ^[iddlg^^ed patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve^ or even fifteen years. 

Diagnosis. — As stated in the definition, for a case to be considered diabetes 
'the sugai eliminated in the urine must be grape sugar, it should be present 
for weeks, montha,, or years, and the excretion of sugar must take place after 
the ingestion of modc'rate amounts of carbohydrates. Alimentary or dietetic 
glycoaniia must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
singla^test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
'.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that^ 
the red cells in diabetic blood fail to take the red stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
WtUiamson found that diabetic blood possesses the power of deceiving 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria — ^true diabetes — may eventually ensue. 

Deception may beniacted. A young girl under my care had urine with 
a sp^iHc iJTttVliy drl]5^65. The* reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th« 
woman bought grape sugar and put it into her bladder ! 

Prognosis. — In true diabetes instances of cure are rare. On the othei 
hand, the transient or intermit^t g^cosiyia, met \vith in stout overfeedi^t^;, 
or in persons who have underjSfce a severe mental strain, is very aineiur*]^ 
ti treatment. Xnt a few of the cases of reputed cures belong to this 
Practically, in cases under forty years of age the outlook is bad; in oliii-i 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient i nn- 
tains sugar or not on a diet absolutely free from carboh 3 ^drates. If the sii^rar 
disappears the case may be regarded as a mild one. If, on tlie other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu- 
facturing sugar from his body proteids. The presence of ^S-oxybut^Tic or 
diacetic acids in the urine is usually of serious import, and should warn tlio 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences.^ 

Treatment. — In families with a marked predisposition to th^fcisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first import aneo. 
Sources of worr}^ should be avoided, and he should lead an even, quiet life, 
if possible in an ccpiable climate. Flannel or silk should be Avorn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful, fiystematic, moderate exercise should he 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each case. Xo two cases can he 
treated alike. The Aveight should be recorded weekly. A patient who is 
glycosuric and losing Aveight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same per.son may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Diet. — Our injunctions to-day are those of Sydenham: '^Ijet the patient 
eat food of easy digestion, such as A^cal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat- 
ment, it is well to keep him for three or four days on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oif. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a li^t 
TiMOBiinenflod bjMwm Nooedea: 

Breakfast: 7.30, 200 cc. ('vi) of tea or coffee: 150 grammes 
beefsteak, muttom-chops without bone, or boiled ham ; one or two eggs. 

Lyjich: 12..30, 200 grammes (Svi) cold roast beef; 60 grammes ('ij) 
celeiy, fresli cucumbers or tomatoes with vinegar, olive oil, pepper and ^ali 
to taste; 20 cc. (3v) whisky with 400 cc. (Sxiij) water; 60 cc. (Sij) colfcc, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes (Siiss) bujtter; 80 grammes (Jij) green salad, Avith 10 gramuK"^ 
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IP^iiss) vin^ftT ,and 20 grammes (3v) oli\e oil, or three lablespoonfuls of 
well-cooked green vegetable; three sardines a I'liuile; 20 ce. (5 v) wliisky, 
^th^OOcc. (Sxiij) water. 

^Shipper: 0 P. M., two eggs (raw or cooked^ -100 cc. (f,xiij) water. 

This diet contains about 200 gramnies ol ^Lbuinin and about 1115 graiiiiues 
of fat. The effect of the diet on the sugar excretion is reinaiikable. In iiiant 
cases there is an entire disa|)[)carancc of the sugar from the urine in three 
or four days. Chart XY sliows very grapbicall) tlic remarkable drop in the 
sugar excretion for the first twenty-four hours. In cases in wbieli tlie urine 
becomes free from sugar, gradually increasing (juaiitilies of starch up to 20, 
50 , and 100 grammes arc added daily. White bread contains lifty-liNo per 
cent of starch. The o(Tc*ct of the non-carbohydrate diet, accord iiig to \on 
Xoordcn, is to improve the metabolic functions so that the s}stem can A\aro- 
house considerable (luantitics of carbohydrates without sugar ajipeariiig in the 
urine. . Xaunyn emphasizes tiie importance of removing the byperglyca'inia 


and mak.ijM^thtJ patient ^aglycosuric. Jn ]>aiieiits on a strict dud who con- 
tinue to exSete from 0.1 to 0.5 jier cent of glucose, be adxises a “ lumger-day,’* 
during w’hich all food is cut olT for twenty-four liours. In many such instances 
aglycosuria occurs, and the patient’s power of assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disa])pears from the urine. Within a 
month or two the ])atient may be allowed a more liberal diet, testing the 
differ-cnt kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, parliculnrly 
n the severer forms. Two hundred and lifty grammes of oatmeal, the sanul 
amoui^ .of butter and the whites of six or eiglit eggs constitute the day’s food.l 
The*oatnieal is cooked for two hours, and the butter amt albumin stirred 
in. It may be taken in four ])ortion8 during the day. Colfeo, tea, or wliisky 


and water may be taken with it. 

The following is a- list of articles wliicli diabetic patients may take; 
LiopidsT Soups— ox-tail, turtle, bouillon, and otiicr clear soups. Lemon- 
ade, coffee, tea, ehoicolatc, and cocoa; tliese to be taken without su^r, lu 
they may be sweetened with saccharin. Potash or soda water, and i\poi- 
liflaris, or the Saratoga-Yichy, and milk in moderation, may be used. 

Of nnimfti food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fconb butcher’s meat (with the exception of liNer), pou i), an 
game. {Iggs, butter, buttermilk, curds, and cream ch^e. 

Of S: Gluten an.l bran l.rcad, and almond and cocoanut biscui . 
Aleuronat and roborat flours are made from wheat and contain large . umi- 
tifies of albumin and hut little starch. They may be used m making bread 

or biscuits, and are highly recommended by Lbstcin. —.lisl,,., asnara- 

Of vegetables: Lettuce, tomatoes, spinach, cliicoiy, sorro , ' ;,Y.|po 

gus, waSess, eucSber’s, celery, endives, mustard and 
Fruits; Lemons and oranges. Currants, plums « 

(tart), melons, raspberries, and strawberries may be taken in moderate 

Nuts are, as a rule, allowable. mi • i, onrl liver 

Aawug4UMAt6i<ed articZes are the 
Ordinary bread of all sorts (in quantity), ) > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: E^r, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 



Cbaat XV. — Illustrating Influknce of Diet on Sugar and Amount op Urine. 

Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this ^ew has been on the whole confirmed by comparative te^is 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
fresh, to a diabetic daily. They are best baked. 
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Tebatment. — This is most unsatisfactory, and no one drug 
^ppem > have a directly curative inlluencc. Opium alone stands the test 
of ^experience as a remedy capable of limiting tlie progress of the disease. 
Diab^c patients seem to have a special tolerance for this drug. Codeia is 
preferred hy Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty- four hours. Xot 
mtush effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with- 
'dravni. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a u^ioful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom- 
mended, bnt it is by no means so certain as opium. Arsenic ^lone may be 
used. Antipyrin may lie given in doses of 10 grains three times n day, and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creosote, and lactic acid have been 'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre- 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lupine has isolated a gWcolytic ferment from the pancreas and 
also from the malt diastase, and has used it with some success in 4 casc>. 

As yet no practical therapeutic results have followed Cohnheiin's obser- 
vations. 

Of the complications, the pruritus and eczema arc best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous cases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid — the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra- 
venously; as much as 80 grammes have been injected. The solution u<cd 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every '.ix 
houjlB in desperate cases. In the less serious cases administration sliould lie 
made by mouth, or mouth and rectum. This treatineut was first r'M f)m- 
meuded by Stadelmann, and has undoubtedly given the best results. Xaunyn 
and ^lagnus-Lew report eases of recovery from coma by its u>c. I ha^^ ha* 
one recovery. The sodium bicarbonate should be pushed until the y^iue is 
alkfdine. As much as 100 grammes should be given daily. All diabetics wi 
ft marked diacetic acid reaction in the urine should be plac on s lum 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results iiie im- 
provement, unfortunately, is only temporary with tbis line o . 

Beynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by ^0 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' VI. DIABETES DTSIPIDirS. 

Definition. — A chronic affection cliaracterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ift.iierc- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology. — The disease is most common in young persons. Of the 85 
cases collected by Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and tw'enty-five years. Males are more frequently 
attacked than females. The affc'ction may be congenital. A hereditary 
tendency has been noted in many instances, the most extraordinary of which 
has been reported by Weil. Of 91 members in four generations, 23 had 
persistent ix)lyuria without any deterioration in health. 

Clj^’ICAL Classification, — There are two forms: primary or idiopathic, 
in which there is no evident organic basis, andt^secondary or symptomatic, in 
which there is »cvidence of disease in the brain or elsewhere. Of 9 cases re- 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the-»convalesccnce from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
* jury or disease of the nervous system, iraumatism to the head, or, in some 
eases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoor- 
mer. 'jTumors o#the brain /lesions of the medulla, cerebral haBmorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at thcLbase, and meningitic. Ilcoii- 
mjopisia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in^pinal cord lesions. InTtumors and aneurisms in the abdf> 
men,^in tuberculous peritonitis, andan cargijipnia there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central ^sturbance in cases 
of brain-lesion, or to fjiuclional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. — ^There are no constant anatomical lesions. The kid- 
neys have been found enlarged and congested. The bladder has been found 
KvwHronhied. Dilatation of the ureters and of the pelves of the kidneys hae 
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been preset. Death has not infrequently resultcKl from chronic pulmonary 
disease. Very varied lesions have been met witli in the nervous system 

Symptomi.— The disease may eome on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to llalfe, the patients often 
complain m the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with jncreased thirst, 
are the prominent features of the disease, 'rhe amount of urine in the tw( n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a ^tient who consumed 50 pints of fluid daily and passed about 5G pints 
of urine in the twenty-four hours. Tn two of our cases, the amount passed 
was greater than that ingested in liquids and solids, ^rhe specific gravity is 
low, l^OOJ.to 1.QQ5; the color is extremely pale and watery. The total solid 
constitpepJ9,.Jlt&y not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, i nosite, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
is a proportionate thirst, and the only inconvenience of the di>easc is the 
necessity for frequent micturition and fn'quent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; but Trousseau tolls 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The ]>atients 
may be well nourished and bealthy-looking. 4'he disease in many instances 
does not appear to interfere in any way with the general health. The iicr- 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon the nature of the primary troulfle. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired ; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic cases, good health may be maintained for an 
indefinite period, and the aflcction has been known to persilt for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

DiagnoBia. — A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enonnous, and only the development of other hysterical manifestation^ may 
enable the diagnosis to be made. This condition is, however, always transi- 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
and hypertrophied left ventricle make the diagnosis easy. 

Treatment. — The treatment is not satisfactory. No attempt should be 
niade to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried ; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 draclims are taken in the day^ or the valerianate of zino^ in 15-grai& 
doses^ gradually increased to 30 grains, three times a day. Anti-ayphilitiil 
treatment should be thoroughly tried in those cases with a 8iu|)ici<^ Mstorg 
Ergot, ergotin, antipyrin, the salicylates, arsenic, strychnine, ttirpentine, ana 
the bromides have b^n recommended. Electricity may be used. 

Vn. BICKETB (BhaohltlB). 

Definition. — A disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, /iaxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology. — Rickets exists in all parts (A thc_wprld,^huLia- 4 iaiticularly 
marked among m poor of the larger cifies', ‘who ate badly housed and ill fed. 
It is much more common in Europe than in America, •‘^n Yioniuuand 
London.jMin-^Cl-to 80 per cent of all„the children at the clinics present 
s igns of nckete. It is a comparatively rare disease in Canada. In the cities 
of the TT^ ted^ States it is veiy jjrevalen^parf fcuTaily amon the children of 
the^regro and Italian races. Want of sunlight, impure air, confinement, 
and lack of exermse are important factors. Prolonged lactation and suckling 
' th^ 'Child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu- 
ber^). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to^jiekets, and rhachitic bones never show the multiple osteophytes of syphi- 
lis. “ Syphilis modifies rickets; it does not create it” (Cheadle). A faulty 
diet is ihe essential factor in the production of the disease. Like scur\7, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari- 
ous proprietary foods, cow’s milk, and food rich in starches. " An analysis 
of the foods on which riekMs is m||| frequently and certainly produced shows 
invariably a deficiency in two of f^fthief elements so plentiful in the standard 
food of young animals — ^namely, animal fat and proteid” (Cheadle). Bland 
* Sutton^s interesting experiment with the lion’s cubs at the " Zoo illustrates 
this point. When milk, pounded bones, and coddiver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
Siciety the cubs were reai^. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. — Glisson’s original description of the external appear- 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser- 
vation of this great physician. "(1) An irregular or unusual proportion of 
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& The head is evidentiy larger than normal, and the face fatter in 

to the other parts. . . . (2) The external members and mosdea 
Klhe. ^ jto be ^jl^cate and emaciated, as though consumed 

tab^, and this (s(f faa* as wc know) is always observed in those 
dead of this ^ection. (3) The whole skin, both the true and the fleshy and 
fatty layers, is^Jnccid and rather pendulous, like a loose glQvc, so that you 
think it could hold much more flesh. (4) About the joints, especially in the 
^^T^ajj^and a^il^tpai >there are certain pi;Qtuberance3 wliigh, if openadr are seen 
tp.ja£iS^> the fleshy or membranous parts, but in the ends of the bones 

themselves, especially in iheir .epiphyses. The ipints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frigore post mor- 
tem, or to a less extent than in other cadavers. (6) The chest externally is 
thin-aad- much narrowed, es]>ecially beneath the scapulie, as though com- 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cgi t Httg e s -oj the sternum are nodular, like the ends of*^the wrists and 
ankles.” 

He also describes the prominent., abdomen, the enlm^fedmvnr, and the 
changes in. the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long bones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish ia color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
*ejidily .iroin the shaft, and beneath it there may be a spongy tissue not 
mlike^deciiheifted bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, particih- 
larly rn tReTpafieto-occipital region, in which the ossification is delayed, pro- 
iucing the so-callc^ cyj^o-tabes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con- 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l)one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car- 
tilage is lacking in firmness and solidity. In the bone already fonned this 
excessive vascularity exaggerates the normal jirocesses of absorption, so that 
the relation between removal and deposition is disturbed, al)S(^tion taking 
place too rapidly. The new material is poor in lime salts Kassowitz has 
proved experimentally that hyperaemia of bone results in defective deposition 
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of lime salts. It is mteresting to note that Glisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver ai^d spleen are usually enlarged, and sometimes the me^'tenc’ 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Boneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms. — The disease ftomea on tbp 

l^n, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases idijgpstive di)iturbancfia.„pre- 
■'ide the jy^piMrance of the characteristic lesions, and the nutrition of the 
iild 18 markedly impaired. There is usually ^slight fever, the child is 
Titab le and Jfestless, and^/s leeps badly . If he has already walked, he iu»w 
lows a marked disinclination to do so, and seems feeble and u nsteady m 
is gait . Sir William Jenner has called attention to three ge neral si jiipTo ins 
f great importance^ Firs t, a diffuse soreness of the body, so that-the child 
ries when jn attemprirmadc to’^niove ft, and prefers to keep perfectly still. 
.Tiis’^is often a marked and suggestive symptom, gecond ly, slight .fever 
100° to 101. 5°), with jLociTjLriud,..resttosneav and.a.Sidongy, iiaJbypw off 
he bed clothes. This may be partly due to the fact that the general simm- 
iveness is such that even their weight may be distressing. And, thinll^ 
jjofuse sw eating^ particularly aboutjtbe bead and neck, so that in the morn- 
ing the pillow'is found soaked with perspiration. 

^ Thfijiawifis becoma soft and flabb y the skin is pale; and from a healtliy, 
plump condition, tl|j . child becomes pjiay-and feebly The muacMlar weak- 
ness may be marked, particularly in the legs, and paralysis may be suspectod. 
This so-called gs^eudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the moAC- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of thep«* to 
ftppPAr ^1^ libs, at the junction of the bone with the car- 

tilage, forming the so-called rickety-rosary. When the child is thin thef^e 
nodules may be distinctly seen, and in any case can be easily made out hj 
touch. They very rarely appear before the third month. They may increii>e 
in size up to the second year, and are rarely seen after the fifth year. The 
}thpjpetf..j|WldeigQe9 important changes. Just outside the junction of the ear- 
tiltyges with the ribs there is an oblique, shallow depression extending do^\ n- 
wanoT^d outward. tr ansv erse mirve,. ppmetimes called TTpryianTt^a 
passes outward from the level of the ensiforra cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eveifiion and prominence of the costal border. The sternum projects, par- 
ticularly in its lower half, forming the so-called pigeon or chicken brea-t. 
These changes in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. Tlie 
spina is often curved posteriorly, the processes are prominent; lateral curva- 
toxe is not so common. 
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® rickety child usually looks large in proportion both to the 
and-^ and the fontanellea remain open for a long time. There 
are areas, paxdjularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which t^ term cranio-tahes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi- 
lis — in 47 of 100 cases studied by George Carpenter. Coincidently with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por- 
tions of the skull increase in thickness, and may form irregular bosses. In 
one^type the skull may be large and elongated, with tlie top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular — the caput quadratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxillae, which are 
reduced in size. The normal process of dentition is much disturbed ; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapulae are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
hecoB^ enlarg^ ; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibiBB inevitably results. In more advanced cases the tibiae, and 
®ven the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformiti^is 
the weight of the body in walking, but muscular action takes part in it. The 
Sreen-fltick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
^ary a good d^l with their progress. The child becomes more or less ema- 
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dated, though fat rickets ” is by no means uncommon, and a child may be 
well nourished but pasty ” and flabby. Feypr is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-.^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en4 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily ^pable. The urine 
stated to contain an excess of lime salts, but J acobi and Barlow say this haj* 
not been proved. No special or peculiar changes, indeed, have as yet Ixjon 
described. There is usually slight anaemia, the haemoglobin is absolutely and 
relatively decreased; a leucocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the elose relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon. It 
involves most frequently the arms and hands; occasionally the legs as well. 
Laryngismus stridulus is a common complication, and though not, as sonic 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be descrilied 
Vith that disease. 

Prognbsis. — The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu- 
larly those of the respiratory organs. Spasm of the larynx and convul'^ions 
occasionally cause death. In females the deformity of the pelvis is serious 
as it may lead to difficulties in parturition. 

Treatment. — The better the condition of the mother during pregnauey 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor- 
tant factors in the pro'duction of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barlev- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi- 
tions to the milk. 

The child ^ould be warmly clad and should be in the fresh air and 
sunshine the grater part of the day. It is a “ vulgar error ” to suppose tliat 
delicate children can not stand, when carefully wrapped up, an even low toiu- 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent 
deformity. The child should not be allowed to walk, and for this purjiosc 
, splints applied so as to extend beyond the feet are very effective. Of medi- 
cines, phosphorus has been warmly i^ommended by Kassowitz, and its use 
is alro advised by Jacobi. The child may be given gr. yfo- two or three times 
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a in olive oil. The best preparation in such cases is the elixir 

phosphori, six to ten or twelve minims three times a day (Jacobi), Cod- 
Bver oil, in doses of from a half to one teaspoon ful, is very advantageous. 
The syrup of the iodide of iron may bo given witli the oil. The digestive 
“[flttirbances, together with the respiratory and nervous complications, should 
“jive appropriate tr^^ent. 


Vm. OBESITY. 


Corpulence, nn excessive development of the bodily fat — an oily dropsy,'* 
in the words of Lord Byron — is a condition for which we arc consulted in 
three- groups of cases. First, there arc per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Lnited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part 
of the parents. Thirdly, and most frequently, we are consulted liy women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Xor is obesity always associated with-jover- 
eating. Many stout persons are light eaters, and chlorotic girls with de- 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the cases, but in the hereditary ones those factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckw’orth states, gout is an important agent in 
.ixu4faices . 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ca^e 
it was associated with marked cardiac A^^gflkness and extreme dyspuma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which w ere 
BO long blamed, arc not at fault, since they are themselves converted into 
wataLaud-oajbM^ dioxide. On account, however, of the facility with which 
they are ntilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and tlie fnt 
is in reality separated from them. So, too, the fats themselves are not so 
prone to canse obesity as the carbohydrates, being less readily oxidized nnd 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young pt'Tsons is an im- 
coutroUable tendency do sleep— like the fat boy in Pickwick. I 
one instance of it. Caton has reported a case. Sainton (Narcolepsi, 
OhiaUi. Eev. Neurologique, 1901) regards it as anto-toxic m on^m 

Treatment.-We must bear in mind at the oiit^t th; mjunct.on 
pocrates (Aphorism III), speaking of a full ha i o carried to an 

depletions are dangerous, and that the reduction ”” twhose history 
e&Sr*Tnie-apHorism of the celebrated G^rge 
records one of the most successful instances of the treatme ^ 
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literature), quoted at page 463, contains the essence of good sense on the 
subject. !^t in other words, it reads — ^We eat too much aftto ^orty years 
of age. ^ 

We are often consulted by persons in who^ family obesity 
give rules for the prevention of the condition in children or in w<jittf0n 
proaching the climacteric. IiLthe ca^ of children. |pry touch may ip done 
by regukting: ti|i|ISiet, reducing the starches and fats .ux. the food, notlflllow- 
ing the children^ eat sweets, and encouraging systematic ea^ercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac- 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celdorated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat 

Oerters method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen- 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagers 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. CEight- o’clock, 
125 grammes of cold meat, or 180 grammes of meat weighed raw grilled, 
and eaten with pickles or radishes and salad, 30 grammes of 
and two or three spoonfuls of cooked fruit without sugar. HehiBlievcs it 
more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness w^hich 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional ‘^hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet and 
exercises, it is useful, but it should not be order^ indiscriminately to fa' 
persons. • 

Adipoiis Dolorosa (Dercum's Disease ), — disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womei 
occurring at the middle period of life. In association with neuralgic pains 
fatty sweUings occur in various parts of the body. TM bunches of fat 
form huge masses, pendulous, and of a pultaceous codSBiience. They do nc 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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UdlTITPpy a^^<i ill tii^ nervous distiirhauces in the form of pains 

and paijBsthesias. The nature of the trouble is unknown. 

In a case of Burr's, and in one of Dereum's, the 

Dercum tells me that lie has seen iinprovcnicnt from the 
use of the thyroid extract, and in one ease there was a complete disappear- 
ance of all the neuritic symptoms, and a great diminution in the size of the 
fatty deposits. 
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SECTIOlSr V. 


DISEASES OE THE DIGESTIVE SYSTEM. 


A. DISEASES OF THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis. — Simple or erythematous stomatitis, the common- 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro- 
intestinal disturbance, particularly in ill-nourished, mihealthy subjects, in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of:dhe specific fevers. , 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre- 
tion and swelling of the tongue, which is furred, and indented by the teoih. 
There is rarely any con^itutional disturbance, but in children there may l)e 
slight elevation of temperature. The condition is sufficient to caufc consul- 
\:erable discomfort, sometimes amounting to actuaL distress and pain, particu- 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may he used, and in severe 
cases, which tend to become cjironic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may be applied. 

(2) Aphthous Stomatitis. — This form, also known as follicular or vesicii' 
lar stomatitis, is characterized by the presence of small, slightly raised spols, 
from 2 to 4 mm. in diameter, surrounded by reddened areolae. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the umer surfac(‘S 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
oiL.the mucous membrane of the pharynx. Tliis form is met with most often 
in children under three years. It may occur either as an independent affec- 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with great 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of' soreness of the mouth and takes fpoi with. xeluctanca 
The^buccal secretions are increased, and the breath is heavy, but not fou • 
The constitutional symptoms are usually those of the disease with which the 
apHthf© are associated. The disease must not be confounded with thrusli. 
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lias been found in foniicction witli it. It is not a serious 
and heals rapidly with the improvement of the constitutional state. 
][]p[^E6E»^<M0e6 it may extend to the pillars of the fauces and to the pharynx, 
I^T^jroduce ulcers which are irritating and difficult to heal. 

> ulcer should be touched with nitrate of silver and the mouth should 

wbiet.?l3^iix)UgW^ cleansed after taking food. A wash of chlorate of potassium, 
of bordx and glycerin, may be used. The constitutional symptoms should 
receive careful att^tion. 

Here may be mentioned a curious alTeclion which has been observed chiefly 
in southern Italy, and which is characterized by a ixjarly-colorod membrane 
with induration, immediately beneath the tongue on tlie fraMium ( ll jg a's 
di8§^#Je). There may he much induration and ultimately ulcoraition. It 
occurs in both healthy and cachetic children, usually about the time of the 
eruption of the first teeth. Tt is sometimes epidemic. 

.(3) ITlcerative Stomatitis. — This form, which is also known by the names 
of fetid stomatitis, or putrid sore moulk, occurs particularly in children after 
the first dentition. It may prevail a.s a wide-spread epidemic in institutions 
in which the sanitary conditions are definitive. It has been met with in jails 
and camps. . Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, cold weather seem to he special prcdis]X)8ing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
r of tartar around them favor the occurrence of the disease. The affection 
spreads like a specific disease, but the microbe has not yet been isolated. Tt 
has been h^d that the disease is the same as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con- 
tagious impetigo. 

The'^^lnorbid process begins at the margin of the gums, which l)ccomo 
swollen and red, and bleed readily. Ulcers form, the bases of which are*# 
covered with a grayish- white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the gum-line of the wpim' and lower jaws ; the tongue, 
lips, and mucosa of the checks arc usually swollen, but rarely ulcerated. Iherc 
is sdivation, the breath is foul, and mastication is painful. The submaxillary 
lylnph-glands arc enlarged. An exai) them, may break out and be mistaken 
focjDjB&ales. The constitutional symptoms are often severe, and in debilitated 
children death sometimes occurs. 

In the treatment of this form of stomatitis chlorate of potassium has ten 
foundto be almost specific. It should be given in doses of 10 grams, three 
times a day. to a child, and to an adult double that amount. Ij<xall.y it may 
be used as a mouth-vash, or the powdered salt may he applied diretdly to the 
olceiated surfaces. When there is much fetor, a solution of potassiinn jier- 
manganate may be used as a wash, and an application of ni ra e o si ver 

made to the ulcers. ■ ,, . • j:*-. 

There are several other varteties of ulcerative sore "*?"**’ 
entirely from this form. Ulcers of the mouth arc wmmo.i 
and are uinally seen on the mucous membrane of the ips ,j,. 

arise from fte mucous follicles, and are from 3 to 6 mm m diameten 

• but in some instances they are very 


may cause little'or no inconvenience; 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and tlie 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre- 
cede or accompany the fatal form of pemphigus vegetans. 

PausoLiL'e^crib^ the occasional appearance in new-born, debilitated cliil- 
dren of small ulcers symmetcieally placed on the hard palate on either side 
of the middle line. They rarely hed, but tend to increase4ii.-size, and may 
involve the bone. 

Rednaj^a aphthtp consist of small patches and ulcers on the hard palate, 
caused as a rule in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Paiasitio Stomatitis (Thrush; Soor; Muguet ). — ^This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin Oxdium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, from the ends of which 
ovoid torula cells develop. The disease docs not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca- 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, ,etc. It is not confined to 
children, but is met with in adults in the final stages of fever, ■'in du’onic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in aize and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and bard palate, and may 
involve the tonsils and pharynx. In very severe ca^s the entire buccal mucosa 
is covejed by the grayish-white membrane. It may even extend into the 
(BBophagii^ and, according to Parj-ot, to the stomach and emeum. It is occa- 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi- 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
conition, too, the mouth is usually dry — a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially ^Ibd, theJbqttles should 
be thoroughly sterilized. Lime-water or any other alkaline fiuid, such as tho 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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t]ie ounce) or the black wash with glycerine may bo emplouMl. The |)(*riiinn- 
ganate^f potassium is also useful. The constitutional treatment is of (•qual 
iinpwSi&> aiid it will often be found that the thrush jKirsistfi, in spite of 
ftll local measures, until the general hoallh of the infant is improved by 
air or the relief of the diarrheea, or, in obstinate cases, the substi- 


tution of a natural for the artificial diet. 

(5) OangfienouB Stomatitis (Cancnim Oris; Noma). — An affection eliar- 
by a rapidly progressing gangrene, starting on the gums or ehix'ks, 
and leading to extensive sloughing and destruction. This terrible, but for- 
tunately rare, disease is seen only in children under very' unsanitary i-onditions 
or djri ngi convalescence from the acute fevers. It is more common in girls 
than! in hoys. It is met witli between the ages of two and live years. In at 
least one-half of the cases the disease has occurred during convalescence from 
measles. Cases have been soon also after scarlet fever and typhoid. I'he 
mucous membrane is first affected, usually of the gums or of one check. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, whicli spreads rapidly and leads to brawny induration 
of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids ami ears. In 
mild cases an ulcer forms on the inner surface of the cheek, wliich heals or 
may perforate and leave a. fistulous opening. Maturally in such a severe 
affection the/ constitutional disturbance is very great, the ])ulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 10-1°. Biarrhiea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was ’extensive colitis. Bishop and Ryan have isolated an organ- 
ism whicli resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
comes under observation. Dcstruetion of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 

and stimulants given freely. ^ 

- (6) Meronrial Stomatitis {rtynllsm).—U occurs chiefly in persons who 
have a, special susceptibility, and rarely now as a result of the excessive use 
of tha drug. It is met with also in persons whose occupation n^essitatcs 
the •.constant bandling of mercury. It often follows the adminis ra ion o 
repeated amalldoses. 'ITius. a patient with' heart-disease who was orderc 
an eighth of a grain of calomel every three hours for d'nretic i).iri>o.-<s Iml. 
after taking eight or ten doses, a severe stomatitis, which persistel 
weeks. * I have known it to follow the administration of 1 ®the 

powier. The patient complains first of, a metallic taste m " 

gums hecojne swollen, rgd, ““d sore, mastication is difficn , le ^ iv ® 
become enlarged and painful, and there is a great increase m their ^reu^ 
The tongQa.iB swollen, thej breath has a foul odor, an , i ® necrosis 
grasses, tiiere may bemlceration of the mucosa, and, in rare mstan ' 
ofZ^iaw. Although troublesome and distressing, the dise^ “ 
ous. aiid Wery lally takes place in a couple of weeks. .Inst«u*s in 
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which the teeth become loosened or or in which the inflammation 

extends to the pharynx and Eustachian tubes are rarely seen now. 

, Tho administration of mercury should be suspended so soon as the gums 
are "touched.” Mild cases of the affection subside Within a few days and 
require only a^simple mouth-wash. In severer cases the^chlorate of potassium 
may be given internally, and used to rinse the mouth. t-The bawels should Ikj 
freely opened; the patient should take a hot batli every evening and should 
^ink plentifully of alkaline mineral waters, f Atropine is sometimes aetvico- 
a||je, and may be given in doses of of a grain twice a day. ^Iodine is also 
recommended. When the salivation is severe and protracted, the patient be- 
comes much debilitate^ and an£emic, so that a supporting treatment is indi- 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu- 
larly the mercurial form, upon the developing teeth of children. The con- 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infift^lQ atoniA- 
titte. Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. The 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis are the first permanent 
molars, then the incisors, " which are almost as constantly pi^ed, eroded, and 
of bad color, often showing the transverse furrow which crosses aU the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Oeographioal Tongue {Eczema of the Tongue). — A_Temarkable des- 
quamation of the superficial epithelium of the tongue in circinate patches, 
\fliich spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil- 
dren, and it is not very infrequent in adults. It has been regardedias a gouty 
manifestation, and Ztransient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is & 
sup^dal glossitis, limited usually to the border and point of the tongue, 
wlddi presents irregular s^dish spots, looking as if the epithelium was rc-. 

and the papUlas are reddened and swollen. The condition is sometimes 
known as Local treatment with nitrate of silver as a rule 

gives vdiet 
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(8) LttlkoplaMa bnooalii. — Samuel Piunibo deiicribed tlie condition as 
UnOM lis. It has also been called buccal psoriasis and leuco-keratosis 
' mucosa oris,^ The following forms occur: (a) Small wliitc spots upon the 
tpngue, sligh^y raised, even papillomatous— lingual corns. (6) DifiEuM thick- 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or ppaque white, depending upon the thickness. It is patchy, and more often 
upon the dorsum and sides, (c) Diffuse oral leukoplakia, a remarkable con- 
ditift in which the roof of the mouth, the gums, lips, and checks arc covered 
opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form tlie tongue may be spared. The visible mucosa of 
the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi- 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of tlie posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should bo avoided. Ijocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom- 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(9) Fetor Oris.— The practitioner is frc<picntly consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of the more im- 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbmees in the mouth, pharynx, and stomach. The breath is “b^vy,’ 
as the'mothers say. A simple mouth-wash and a mercurial purge suffix to 
remove it. In a more serious disease of the stomach the breath may lie fo , 
and occasionally, in sloughing cancer, horribly stinking. (2) I^^l condi- 
tions in the mouth: (a) All the forms of stomatitis. Smokers shonid ^ 
member that, apart altogether from the smell of tobacco, their brea h in the 
morning is usually, to say the least, - heavy.” (h) Pyorrhma alveolaris. 
This is the most common cause of foul breath in adults, and 
stantly present after middle life, causing a perfectly 
well taown to aU of us. Taiosiiot.tl^pra««e^draa.a 
orJheedgB-of a sheet of paper high up between the teeth wd 3 

'then smell it. Scrupulous treatiAent of the gums by a .V 

daily seourine etc. (3) The tonsillar diseases. In Ihe crypts of the toMils 
the epithelial debris accumulates, and, invaded by the 

forms the little round or triangular bodies whmh 
lacunm, and when pressed bctw«.n the fingers smell hke^ to^^ 

The fetor oris from this cause is quite distinct . ^ tonsil, 

child or adult, smell the finger after it ' 7 " which is 

Local treatment is needed. <4) Decaye. Bespiiatory. 

quite diff l jjnnf. from that of pyorrhma or chrouii- tonsiU . ( ; 
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Many diseases of the nose, larynx, broDchi, and lungs are associated with ioul 
breath. (6) Hsemic. The halitus — ^tbe expired air from the lung — may be 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhosa, alyeolaris 
and what is callod chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepui. — To William Hunter, of Charing Cross Hospital^ due 
the credit of insisting upon the importance of the mouth as the chief cnaniicl 
of entrance of the pyogenic organisms, and as itself the scat of 8epti(^pr(). 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or the 
general health may be lowered by the continuous production of pus. In ex- 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as commoa 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of "medical sepsis’^ dite largely to infection from 
the mouth. One form of pernicious anaemia — infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-4ha.2ILcftse8 
of pernicious anaemia 'which 1 had under observation in 1904^ 
alveolaris^waB present in more than half, but not one presented the infec-* 
tive glossitis. Certain types of nephritis arp also belleyed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insibt 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets ol pus. An adult should have his teeili 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the cAs of the breath reveals tlie 
‘presence of the pyorrhoea. (See B. M. J., Ndvemoer 19, 1904.) 
^'(ll)^AireotionB of the mucous glands are not very co]&on.f In catarrhal 
taH|i|te8 in children andjn measles they maf be swollen. ' They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge- 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ujuI 
infiltration. It was dcscrib^ by Volkmann, and has been called JBatoAis- 
easer' The mucous glands are enlarged, tjje ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

SWWOWtiQU (Ptyalism ). — The norm al amount of ^Yfl^yaries from 
g to 8 pin ts in the twenty-four hours. The^secretigp. is in£iejased..du£ing 

^ fond and in the physiological q)n)Cfisafi8L^of dentition. A great in- 
crease, to which the term ptyalism is applied, is met with under many cn- 
cumstapeea. It occurs occasional! vt: in mental and nary gna affeotinns and hi 
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Olhjes. Occasionally it is seen in the acute fevers, particularly in smaU-im 
It ^urs wmetimes witlu disease of the pancreas. It has Wn met vvilh 
dialing g^tation usually early, though it may persist throughout the entire 
coa^. It has been known to occur al_ea(!h menstrual period; and, lastly 
it 18 a common effect of certain drugs. Mercury, gold, copper, the iodine 
comppimdB and (among vegetable remedies) jaborandi, muscarin. and to- 
bacco Mcite the salivary secretion. Of these we most frequently stv the 
effec^ mercury in producing ptyalism. The salivation may be preimt with- 
out any inflanimation of the umuth. 


^ XeroBtomia {Arrest of the Salivnrif and Buccal Secretions; Dry 
Umth). In this condition, first described by Jonathan Hutcliinson, the 
secretions of the mouth and salivary ‘-lands are suppressed. Tlic tongue is 
red, sometimes crocked, and (piitc dry; the mucous membrane of the clieeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and .articulation are very difticnlt. ^J'he condition is not common. A majority 
of the cases are in women, and in several instances have been i associated witii 
nervous phenomena. The general health, as a rule, is unimpaireil. Ifadden 
suggests tliat it is duo to involvement of some centre which controls tho 
secretion of. the salivary and buccal glands. In one a man ageil thirty- 
two had a peculiar growth in the mouth, which provinl to be tlie remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the igums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Ba%olitis, (Sec Mdmvs.) 

(б) Symptomatic parotitis or parotid bubo occurs: 

(1) In the course of the infectious fevers — ^typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs ofteiiest, perhaps, in typhoid 
fever. It is the result either of septic infection through the bloiMl, or the 
inflammation, in many cases, passes up the salivary duct, and so reaches the 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<fiiflary syphilis. 

(2) In connection with injury or disease of the abdomen or polaiii, ^ 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, ‘‘ IQ followcnl injury or disease of the urinary tract, 18 were 
due to inju^ or disease _of the alimentary canal, and 23^ were duo to injury 
or discjase of the abdomin^il wall, the peritoniEum, or the pelvic cellular tissue, 
^^ho remaining ^ were duo to injury, disease, or temporary derangement of 
the> genital orga ns.” lly temporary derangement is mean I slight injuries or 
uatural process — a slight blow on the testis, the introduclion of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Bucknell has brought forward strong evidence to show that in all these 
cases infectiofl takes place througli the duct. 

(3) IiiL.4gBpci^tion with facial paralysis, as in a case of fatal peripheral 
ueuritis described by Gowers; in diabetes and chronic metallic poisoning. 

La fi-notmonf nf pnmfirl bubo the application of half a dozen leeches 
^^111 sometimes reduce the inflammation and promote resolution. When sup- 
puration seems inevitable hot fomentations should be applied. A free in- 
cision should be made early* 


80 
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(c) parotitis, a condition in which the glands are epdarged, raTely 
p^ful, maylfonow^jnflaiumation. of JiuLihroat or mumps. Sallvatioii may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also in^hronic Bright’s disease and ini^ccondary syphilis. Symmetrical en-i 
largement of the parotids of moderate extent is not very uncommon .attibng 
hospital patients.^ T have seen three instances this -year (1904-^06). I saw 
one case, with Halsted, in wliich for several years the glands had been greally 
enlarged, forming prominent painless tumors. 

(d) Mikulicz's Disease . — In 189^ Mikulicz described an onla^©ent of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
speSal cause. A good many^cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu- 
losis, and before death the enlargement of the salivary glands had disap- 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Steno's Duct and of the ParotiU Gland . — In ^ss- 
blowers and musicians Steno’s duct may become inflated with air and turiii 
a*tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


0. DISEASES OF THE PH^YNX. 

(1) Circulatory Disturbances. — (a) IJypercBjnia is common ipjacaite and 
chronic affections of the throat, and is frequently scen^ as a result, olihfi irri- 
tation of tobacco smoke, and^rom the constant use of the voice. Ycnous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Iiv^ aortic, insufl&ciency the 
capillary pulae may sometimes be seCn and the intense throbbing of the in- 
ternal carotid may be mistaken for aneurism. 

(6) Ussmorrhage is found in association with bleeding from other mucous 
surfaces,' or it is d ucf to l ocal causes — ^granulations or vegetations. It may 
be mistake for haanorrh^ge from the lungi or stomach. ^ Sometimes tlic 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
8ion^3^a.li8Bmorrhage takes place into the mucosa, producing a pharyngeal 
hffimatoma. I have thrice seen a condition of the uvula resembling haemor- 
rhage infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rhfiumatica, in both of which partial sloughing of the uvula t(M)k 
place. 

(c) (Edema , — An infiltrated cedematous condition of the uvula and adja- 
cent parts is not very uncommon, in conditions -uf, debility, 7 in _j)rofoimd 
fOjQmiia, andiin Bright’s disease. The uvula is sometimes from this can^c 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. 

(2) Aonte Pharyngitis {Sore Throat; Angina Simplex ), — The entire 

atametesesr often wi& the tonsils, are involved. The condition 
may fpUow c old or e xposure. In other instances it2iB a8Sj3a2ijgdgd..yri con- 
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fltat cfl. such as. rheumatism or gout, or ^uth digestive disorders. 
The patient complains of lyiuasincsa and'soreuess in swallowing, of a finj^ug 
of djv neas in the throat, together with a constant ;dcsire to hawk 

iiiid Frequently the inflammation extends into tlie larynx and ])ro- 

'dl^kJWWCSSJ^®®®- uncommonly it is only part of a general n^-pharyn- 

g nal patar rh. The process may pass into the Eustachian tubes and caoisc 
slight deafness. There is stiffness of the neck, the lymph-glands of which 
niSr^G^rged and painful. The constitutional symptoms are ran'ly se\ere. 
The alseaBeTsets in with a chilly feeling and slight fever; the pulse is in- 
creased in fraitiency. Occasionally the febrile s}mploms are more severe, 
partTcularly if the tonsils are specially involved. IMie examination of the 
throat shows general congestion of tlie mucous membrane, which is dry and 
glistening, and in places' covered wdth sticky secretion. The uvula may be 
much swollen. 

Acute pharyngitis lasts only a few days and reipiire.s mild measures. If 
thewsils are involved and the fever is high, aconite or sodium s alm ^ a te may 
be given. Guaiacum also is beneficial; but in a majority of the cases a 
crtlomgl purge or a sgljne aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.— This may followf repeated acute attacks. It 
is very common: in persons who smoke or drink to excess, and in tbosc^ who 
' voice very much, such as clergymen, hucksters, and otbci’s. It is 

frequently associated witli chronic nasal catarrh. Tha naso-pharynx and the 
po^erior wall are the parts mo.st friKpiently affected. The mucous nuMubrano 
is relaxed, the venules arc dilated, and roundish bodu's, from 2 to 1 mm. 
in diameter, reddish in color, project to a variable distance beyond the mucous 
membrane. These Tcpresent the proliferations of lymph tissue about he 
mucous glands. They may be very abundant, forming (‘longatcnl rows in the 
lateral walls of the pliarynx. With this there may be a dry glistening sUto 
of the pharyngeal mucosa, sometimes known as Mca/. he p i lara 

of tlic fauces and Iho uvula arc often much relaxed lie * 

at the hack of the pharynx and the patient may feel it drop ""i * « 

vault, or it is tenacious aud adherent, and is only removed hy repeated clToita 

irSircatiwnf, spco.ial atlyption must be paid to the K^^cral 
If possible, the cause should he aseertainec . The eondit.^ ‘ tol^eo. 
stant in smokers, and can not be cured without s , , j . , When 

The use of food either too hot or too much spiced should Suvi In 

it depends upon excessive exercise of the voice, res s ion c 
many of these cases change of air and tonics he P virions sorts give 

treatment of the throat gargles, washes, and iSLl lTe ^ 

temporary relief, but when the hypertrophic con i lo instances 

should be thoroughly destroyed by condition persists, 

this affords great and permanent relief, bii m o s relief, 

and as it is not unbearable, the patient gives up • ,i leers are usually 

(4) Xnoeration of the cltarrh. 

sniallj superficial, and generally ^ situated on the posterior 


- . 

wel l of the ph arynx, they occur m 



444 


■ DISEASES OF THE DlQESrfvE SYSTEM. 


cavatioos with the mucous patches. In the tertiaiy stagst. they. aie due to 
erosion uf-^mmata^ and in healing, they leave whiti^ cioat^ces. 

(c) Tuberculous. Not very uncommon in advttficed c^8^,of^phthi^U; if 
extensive, they form one of the most distressing features of the di flea^^*! The 
ulcers are irregular, with iU-defined edges and grayiabsyelljQlicJxases. pos- 
terior wall of the* pharynx may have an eroded, worm-eaten appearance. The^^e 
ulcers are, as a rule, intensely^ painful. Occasionally the prii^ary^diflfiue is 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous iiifUmnation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very diflBcult. The tu^rculous and cancerous varieties are readily recog- 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer- 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx. — Under this term Sen- 
ator has described cases in which, along with difficulty in swal lowing, joreness 
of ,tha- throat, and sometimes ‘hoarseness, thc'^ncck enlarges, the pharyngeal 
mucosa becomes swollen and injected, 'the feyer is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The ^TOiptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children betwe(*ii 

jix months and two years of age. The child becomes recess, the voice 
changes; it becomes nasal or metallic in tone, and there are pak^and difli 
Dulty in swallowing. Inspection of the pharynx reveals .ft proiecting tumoi 
in ^e middle line, or if it be not visible, it is readily felt> on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by Unplik. (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the cervica 
vertebr®. • 

1)116 diagnosis is readily made, as the projecting tumor can bo seen, o 
felt with the finger on the posterior wall of the pharynx. 

(7) Angina Ludovici {Ludwig* s Angina; Cellulitis of the Neele ). — 1 
medical practice this is seen as a 'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occii 
i^opithically or result from trauma. It is probably always a streptococcii 
infection which spreads rapidly from the glands. The swelling at first i 
Ivnost marked in the submaxillary region of one side. The symptoms an 
OS' a rule, intense, and, unless early and thorough surgical measures are err 
ployed, there is great risk of systemic infection. Semon holds that the var 
OUB acute septic inflammations of the throat — acute oedema of the laryn 
phlegmon of the pharynx and lar3mx, and angina Ludovici — “represci 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF. THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

For practical purposoa, under this name may he described the various 
forms which have been called catarrhal, erythematous, ulcero-membranous, 
[vnd herpetic. 

jStiologfy. — The disease is met with most frciiuently in young persons, hut 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special inllu(‘iiee. Exposure lo‘ wet and cold, and 
bad hygienic surroundings appear to have a direct etiological coimection with 
the disease. In so many instances defective drainage has been found asso- 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub- 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in otlicr affections. Packard has called particular at- 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism m 
childhood, with which articular attacks or chorea may alternate. The exist- 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons m whose 
families rheumatism prevails or who may themselves have had acute attacks. 

'Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it ^ 
lent in the spring. So many cases arise withm a short time Uiat the ^s^ 
may be almost epidemic. It spreads through a family in such a way that it 

must be regarded as contagious. , i a 

An ol^otion prevails that there is a definite relation tetween Jhc tonsds 

and the testes and ovaries. F. J. Shepherd has “i^ " 

cumstahee that acute tonsillitis is a very common affMtion in ma 

pefsons. The commonest organism found in tonsillitis is a s rep • 

.ta occur. In «.mc c.. the 

has found, but it does not always possess the full virulence (see Atypical 

'^Md^SS-The lacunm of the tonsils beoime « exac- 
tion products, which form cheesy-lookmg mas^, jj^igyous l^un® 

of the crypto. Not infrequently the exudations 

coalesce. The intervening mucosa is ’ membranous exuda- 

may present herpetic vesicles or, in some ms , ^jidition from diph- 
tioi L which cii^ it may be difficidt to df U 

theiia. The creamy contents of the crypt are made up of micrococo 

epithelial dihris. -liiH and aching pains in 

Byiiiptoini.-^illy mj,e fever rto rapidly, and in the 

the back and limbs may precede the onset. 1 he lever rises i- 
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case of a young child may reach 106° on the evening of the first r The 
^patient complains of soreness of the throat and difficulty in ayallowiAg. On, 
examination^, the tpnsils are seen to be swollen and the crypts pr$i8^,tho 
characteristic creamy exudate. The tongue is furred, the breath .ia^l^vy 
and foul, and the urine is highly colored and load^ wiiii urates. lu'^Mldren 
the respirations are usually very hurried, and the pulse , is greatly incnMj^ 
in rapidity. Swallowing is painful, and the voice often becomes nasal. ‘ Slight 
swelling of the cervical glands is present. In severe eases the symptoms in- 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week the fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros- 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications. — Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema^ may 
simulate the rash of scarlet fever. 

Diagnosis. — It may be difficult to distinguish follicular tonsillitis frorn 
diphtheria. It would seem, indeed, as if there were intermediate forms be- 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the falliffular. form the individual yellowish-gray masses, separated by tlie 
reddish tonsillar tissue, are very characteristic; whereas in di^htl ieria the 
membrane is of ashy gray, and uniform, not patchy. A point of tEe greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph- 
theritic membrane when removed leaves a bleeding, eroded surface;? whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of LoeffleFs bacillus. 

n. SUPPURATIVE TONSILLITia 

Etiology. — This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu- 
, larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. — ^The constitutional disturbance is very great. Tha. tempera- 
ture rises to 104° or 106°, and the pulse ranges from 110 to 130. Nocturnal 
ddirium is not uncommon. The prostration may be extreme. Therer is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient Soreness and dryness of the throat, with pain in swallowing, are 
the Bjmptoms of which the patient first complains. One or both ^onsilB may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
puiA the uvula aside and almost touch the other gland. The salivary and 
buccal semetions are increased. The glands of the neck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and tluetuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess poii^ts usually toward the mouth, but in some eases toward the phar- 
ynx. It may burst spontaneously, affording instant and great relief.;; Suffo- 
cation, has- followed the rupture of a large abscess and the entrance of the pus 
intQ-.the larynx. When the suppuration is peritonsillar and extensive, the 
internal carotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. — In the follicular form'aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freidy at the outset, 
are regarded by some as specific, but I have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiacum, in the form of 2-grain lozenges, is warmly reconi- 
inendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-pili ne or thick fiannel di[)pcd in ice-cold water may be 
applied around the-* neck and covered with oiled silk. More convenient still 
is aTsmatl ice-bag. cLocally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glyecrin, alum, zinc, and nitrate of silver, may be tried, lo 
cleanse and disinfect the tliroat, solutions of borax or thymol in glycerin and 


water may be used. r. * u- i 

In suppurative tonsillitis hot appUcations in the foian of poultices and 
fomfiJtttations are more comfortable and better than the ice-bag. I ho 
should be felt>— it can not always be seen— from time to time, and sbould be 
(ypened when fluctuation is distinct. The progress of the disease may be shorh 
ened and * the patient spared several days of great suffering if the _glaiid is 
scarifieiogaly- The curved bistoury, guarded nearly to the point with plaster 
or cotton, is the most satisfactory instrument. ^ The incision should be made 
from above downward, parallel with the anterior pillar. *1 icre aie cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. De avail refers to tuo 
cases in which he states tliat tracheotomy would, under these circunistances, 
have saved life. Patients with this affection require a nourishing liquid diet, 
and during convalescence iron in full doses. . _ . .... , -ii. 

Early removal of the tonsils should be practised when a "'"''I J 

recurring attacks, and thorough local treatment shodd bo ftiy" 
pharynx^ Particular care should be taken of the child s mouth and throat. 


II. CHEONIC TONSILLITIS. 

(Chronic Naso-pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Under this heading will he considered 

tissue in the vault of the pharynx, ‘ 'u . ,,ik 1 Hiis tissue, and 

as the affection usually involves botli the IoumIs p.opu 
the syiiiptoms are not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im- 
portance, and may inffuence in an extraordinary way the montaLa^hodily 
development of cldldr^. 

Etiology. — ^Hypertrophy of the tonsillar structures is occasionally c<^tgen- 
ital. Cases are perhaps most frequent in children, during the thM hemi- 
decade. It may associated with a general proliferation of all the lymphoid 
tissues of the body — lymphatism. The condition also occurs in youhg adults, 
more rarely in the middle-aged. The enlargement may -follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.-^The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
thiCL stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growth, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. ‘‘Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa — ^namely, in the depression known as ^ fossa of 
Bosenmiiller, or upon the parts which are parallel to the posterior waU of the 
pBafynk. The growths appear to spring in the main from the mucous mem- 
brane covering the loc^ities where the connective tissue fills in ^e inequali- 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great e^argement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

8ymptoins.-^The direct effect of chronic tonsillar hypertrophy is the es- 
tablishment of mouth-breathing. . The indirect effects are deformation of the 
ihorige, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with devdopment. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition, (f At nig ht the child’s 
slequis g^tiy disturbed; the respir^ns are loud and snoriing, and there 
are sometimes prolooged pauses, followed by deep* noisy inspirations. 
pulse may vary strangely during these attacks, and in the prolonged intmah 
may be sIqf, to ine^roase greatly with the forced inspirations. .The 
^ be observed during the sleep of the child as they are sometinies mucl 

TtfWrf dutingjjmpiration, due to a laxity of the walls, a condition readilj 



DISEASES OF THE TONSILS. 


440 


imedied by the use a soft wire dilator. / ight terrors are common. The 
uld may wake .up ia a paroxysm of shortness of breath. Sometimes these 
;tackB are of great severity and the^spncca, or rather orthopnoea, may sug- 
38 t pressure of enlarged glands on the trachea. Sometimes there is a noc- 
paroa^^al cough of a very troublesome character (Balne’s cough), 
aually weitai by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
ad distinctive that the condition may be evident at a glance. The expression 
j dull, heavy, and apathetic, due in part to the fact that the mouth is habitu- 
lly left open. In long-standing cases the child is very siupid-looking, re- 
ponds slowly to questions, apd may be sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
)f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject. Three types of deformity may be recognized : 

(a) The Pigeon ob Chicken Breast, by far the most common form, m 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harriwn’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angula^ 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm, it ^ 

Tb) Chest.— Some cliildren, the subject of chronic nas^pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shap^, the neck sho^ 
and the Bhonlders and back bowed. A child of ten or eleven may have the 
thlpracic conformation of an old man with emphysema. , , i j ^ 

(0) Thb Funnbi, Bbbast (TricMerbrusi) .-T^s remarkable deform^, 
in whidi there ia'a deep depression at the lower sternum, has e^ijed much 
c»nt^ as to its Joie of origin. I believe tlmt in 
l&iBt, it is due to the obstructed breathing in copncetion 
tions. I have seen two cases in children, in which the con i m 
ess of formation. During inspiration the lower to that 

tracted, 80 much so that at the depression j 

of a w^-marked " TrxcMerbrvst" While in repose, the lower stemai legi 


was distinctly excavated. pronunciation of 

The voice is altered and quires a to nronounce the nasal con- 

certain lotteraJwud^anged, and ^ ^ association of montlK 

sonantgji^^nd m. Bloch lays great stress upon the associau 

breathingi mih stuttering. 
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llieJie^M^iag..ia. iittpaired, usually owing to the extension . of 
along the Eustachian tubes and the obstruction witii mucus ortEens^wi^ 
of their orifices by pressure of the adenoid vegetations. Tn jiqme . 
may be dunJnjCgt^^tion of the drums, as the upper pharynx is inatii^ iihn^ 
supplied with air. Naturally the senses of twte and smell are much' impjsi^ 
Witli these symptoms there may bcTiflle or nolcSaEd ^a^Eurrt or ilficha^ 
^ut the pharyngeal secretion of mucus is always increased. Child||m, ho^ 
ver,^o not notice this, as the mucus is usually swallowed, but older person! 
ixpeotorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
mcommon, generd listlessness, and an indisposition for physioal,^, menial 
exertion. Ilabit-spMm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
3y the removal of the adenoid vegetations. Exuixcsis is occasionally an as8o 
siated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of tli 
mental function Guye, of Amsterdam, has given the name agrp^§xia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent s)^rnf 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titl( 
page of Captain Gatlin’s celebrated pamphlet on mouth-breathing (1801' 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition ai 
on odor not unlike that of Limburger cheese U produced. The little chce 
masses may sometimes be squeezed from the crypts of the tonsils. Thouf 
the odor may not apparently be very strong, yet if the mass be squeezed 1 
tween the'fingers its intensity will at once be appreciated. In some cases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypi 
and if they remaii||||||or a prolonged period lime salts are deposited and 
tonsillar calculus is* this way produced. 

Children with enlarged tonsils are especially prone to take cold and 
recurring attacks of follicular disease. They are also more liable to di} 
therm, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant.. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-call^ Tbo 
waldt^g disease^ in which there is a cystic condition of the pharynf^ toi 
and constant secretion of muco-pus. 

Diagnosu. — ^The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enla^ 
ment of the tonsils and nothing apparent at the back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Trefttmant. — If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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p^jOUalliJig the crypts with nitrate of silver, are of service in the 
B8, but it is waste of time to apply them to very enlarged glands, 
on^tion in which the tonsils are not much enlarged, but the eryi)ts 
n^y^^led with cheesy secretions and cause a very bad odor in the 
instances the removal of the secretion and thorough pencil- 
ptsL with chromic acid may be practised. Th(? galvano-cautory 
many cases of enlarged tonsils when there is any objec- 
^"thd more radical surgical procedure. 

The treatnaent of the adenoid growths in the pharynx is of the greatest 
inipokance, and should be thoroughly carried out. Parents should bo frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped as 
yet the fidl importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must Ikj anmsthetizod, 
when the growths can bo removed. The dangers of the operation arc slight. 
HEBmorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collect^ 
18 ca^TTHiey probably come in the category of the cases of siiddon death in 
lymnhatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
chin strap can be readily adjusted, which the child may wear at night. In 
sev^' ca^ it may take months of careful training before the child can speak 
properly. An aU-important point in the treatment of lesions of the iiaso- 
pharynx (and, indeed, in the prevention of this unfortunate condihon) la to 
increase Um.-breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven free y an ^ 

aid 6uf lE^ugh the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. a 

Throughout the entire treatment attention should be paid to hypenc an 
diej^and ^-Uver oil and the iodide of iron may be administered with benefit. 


♦ 


E. DISEASES OF THE CESOPHAGUS. 

AOITEE (ESOPHAGITIS. 


Mology.— Aeuto inflammation occurs (o) in the 
the gpecifio fevers; more rarely as an extension from “ ® p,o/u(,cd by 
(6) of intense mechanical or chemical imtatu^n J 

' foreign Jwdiee, by very hot-lupii^ ” '^V*^therto” nr^asioLlly in pneu- 

Of p^dp-jnewhranoua inflammation m ^P***’' ^^^^'^fla^^ation in small- 
t mhpM.fe yer, and pysamia. (d) As a p , administration of 

pox, and, E^rSing to Laennec, as a r^ult P i. cancer either 
tartar emetic, (e) In connection with J lastly, acute oesopha- 

■>1 tk. take Ml » to B from ..t to.t 

. gitia, occ^onally witfe ulceration, may occur spout y 
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Horbid Anatomy. — It is extremely rare to redness of the mucosa 
except when chemical irritants have been swallowed. More commonly ibc 
epithelium is thij^ened and has desiiuainated, so that the surf ace is covcrwl 
with a fine granular substance. The mucous fpUicles are swollen and occu' 
^sioai^y there may be seen aroflll CTosions. In the pseudo-membranous inflam- 
mation there is ^ grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous iiMainmation the mucous membrane is grcnlly 
swollen, and there is punilent iirflltration in the submucosa. This may h 
limit^ as about a foreign Ixidy, or extremely diffuse. It may even cxUmkI 
throu^out a large part of the gullet. Gangrene occasionally supervene^. 
There is a remarkable fibrinous or membranoui oesophagi lis, most freqiKMitly 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms. — Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. Tlie 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus witliout 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment. — The treatment of acute inflamn^ion of the oesophagus ie 
extremely unsatisfactoiy, particularly in the sevTOr forms. The slight ca- 
tarrhal cases require no special treatment. Wlien the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul- 
cent drinks. External applications of cold often give relief. ^ 

A chronic form Q^|oeBophagiti8 is described, but this results usually from 
the probnged action of the causes which produce the acute form. 

Ulceration, Catarrhal . — Follicular ulcers are not uncommon. Tuberculouf 
and syphilitic ulcers are rare. Very protnment varicose veins and small ere 
sbns are not uncommon. The other foraiB are the caremomatous, the erosior 
due to aneurism, and the ulcerative actioa of corrosive substances. There an 
two other important varieties — the ulcers in acute infectious diseases, dipli 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty cases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhag 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices . — Associated with chronic heart-disease and more fw 
quently with the semle and the cirrhotic liver, the oesophageal veins may 
come distended and varicose. The mucous membrane is in a state of chrohi 
catarrh, and the patient has 'frequent eructations of .Rupture of thea 

varices is one of the. commonest causes of hsematemejas in cirrhosis ^of th 
•liveqR^and in eaUtged spleen. The blood may pass per rectum alone, as in 
casilt reported by Power, of Baltimore, in 1889; 
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JJjB OP THP CPSOPHAGXJS ((Bsophag^iBinus). 

^6^^ spasmodic stricture of the gullet is met with in hysterical 
hypochondriacs, also in chorea, epilepsy, and especially hydros 
jis ^metimes associated also with the lodgment (jf foreign bodies, 
form is found dn females of a marked neurotic habit, but may 
Ibq 0^^ m Sderly men. It may be present only during pregnancy. Among 
he c«^ which have come under my observation, one was a hypochondriac 
»V0^^ ’years of age who for many months had taken only liquid, food, and 
nth" great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie pas^ and the subsequent 
listory showed the true naturq of tlie case. The patient complains of inability 
JO swallow solid food, and in extreme instances even liquids arc rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Heath has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous nmnifestations. In elderly persons cesophagismus is almost always 
connect^ with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure Wnt once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separate consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysigj^lt may., be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionally^toccurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTUEE OF THE (ESOPHAGUS. 

This results from; .(a) Congenitd stenosis of the oesophagus— There are 
two groups of cases, one in which there is complete occlusion, and the middle 
of the tube is converted into a fibrous cord; the other, the more common, in 
which the lower part opens into the trachea or one of the bronc l ere ^ 
some 19 cases on record (William Thomas). (&) The cicatric 
of healed-ulcers, usuaUy due to corrosive poisons, occasionally to 
in rare iiietaac4 after the feveie. (c) The growth of tumors n 
as in the so-called cancerous stricture. Eighty-five per ecu 
1 tti. Bt™ (KdjMck md And»»B). (i) .f ““'ITd „ '^2 
■W, -'ITIP^ ■V-riLr.-d. eDlTged tliyB,ld, other tamon, .od ««*»» 

i)y 'pericardial effusion. . ,, .i . in ex- 

The ricatrioial stricture may occur ^ ^majority of in- 

treme faaes may, indeed, involve the ^OWB 

Btancea it. is found either hljfe.up only small quantitiM of 

st oma ch.- The muBfowing m^£j)e -extreme, so that only 4 
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food can trickle through, or the obstruction may- bo quite slight. There is 
usually no difficulty in making a diniCttosjs of the cicatricial stricture, as the 
l^stpry of mechanical injury or the swrilowing of a corrosive fluid makes 
clear the nature of the case, ^^hen the stricture is low down the oegqphagus 
is dilated and the walls are usually much hypertrophied. ^Whemthc obstruc- 
tion is liigh in Uie gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re- 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some- 
times of service. The patient takes a mouthful of water and the auscultalor 
listens along the left of the spine. The nonnal oesophageal bruit may l)u 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid cniers 
the stomach, may l>e absent. The passage of the oesophageal bougie will deter- 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stem are the most satisfactory, but the gum-elastic stomach tul>c 
may be used ; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of ibc 
left hand is passed far into the pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed iuto 
the gullet. It is to Ikj borne in jnind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, os it has Imp- 
jienecl more than once that the l)OUgie has been passed through a cantjcrous 
ulcer into the mciliastinum or through a diverticulum. I have known ibis 
accident to hai)pen wweral times — once in the case of a distinguished surgn)!!, 
who per Conned a'sophagolomy and passed the tube, as he 1 bought, iuto (lio 
stomach. The iK)st mortem on the next day showed that the tube had entiU’ctl 
a diverticulum and through it the left pleura, in which the milk injwbMl 
through the tuixj was found. In another instance the tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tul>c was the cause of an acute pleurisy. Fortu- 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to exainiue 
carefully for aneurism, which may produce all the symptoms of organic stric- 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. OAirOBB OF THE CESOPHAanS. 

This is usually epithelioma. It is not a common disease ; there have been 
only 20 cases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons ; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the mucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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in the later stages the stricture may less marked. Dilatation of 
and hypertrophy of the walls usually* take place above the ciiueer. 
Tl^ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
the aorta or one of iis larger branches, the pericai’dium, or it 
etoSe ^e vertebral column. The recurrent laryngeal ner\es arc not 
inn^tttotly implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom!. — ^The earliest symptom is/dysphagia, which is pro gressive ^ind 
may become extreme, so that the patient emaciates r apidly/l? Hegnrgitaliou 
m ay take pla^ at once; or, if Ihc cancer is situated near the stomach, it may 
be deferim for ten or fifteen minules, or even longer if the tube is mucli 
dilated. The rejected materials may be mixed with blinxl and may contain 
cancerous fragments. In persons^over fifty years of age persistent ditliculty 
in swallowing ^accompanied by rapid emaciation usually indicates lesophngoal 
cancer. T he cer vical lymph-glands are fmpienily eularginl and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com- 
mon terminal events. 

PrognoBiB. — The prognosis is hopeless; the patients usually become pro- 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. — In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men- 
tioned above, great care should be exercised, fragments of carcinomatous 
tissue may in some instances be removed with the tulxi. . On auscultation 
along the left side of the spine the primary oesophageal murmur may Ixi much 
altered in quality. 

Treatment. — In most cases milk and liquids can be swallowed, but supple- 
mentary nourishment sliould be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OF THE (ESOPHAGUS. 

(1) Rupture may occur in a lioallUy organ as a result of i»roloug(xl vomit- 
ing after a full meal, or when intoxicated. Eight oases are on rword {-Vir- 
chow’8~Archiv, vol. 1G2) . Boerhaave described the first case m Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near (lu; 
that, after the most excruciating pain, the elements which he ' 

together with the air, into the cavity of the thorax, and he expired m twenty- 

a few cases the rupture has occurred in a diseased and weakened 
tube, near the scar of an nicer, for example. 

(3) Post-mortem softening — oesophago-malacia a not very 
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condition^ muBt not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri- 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VL DILATATIONS AND DIVERTICXTLA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the .cojjfitriction and great, hypertrophy of the walls. tPrimary dilatation, 
which is extremely rare, appears to be associated with spasm of the lpwoB 
end of the gullet and of the cardiac orifice. The tube may attain extraor- ' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forma a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam- 
mation from the lymph-glands with adhesion and subsequent cicatricial con- 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the ocsophago-pleuro-cutaneous fistula. In my patient fluids are dischargenl 
at intervals through a fistula in the right infra- clavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than 'twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE OASTBITIS. 

(Bixnple OkMtritii ; Acute Gastric Catarrh ; Acute Dyspepsia.) 

Etiology. — Acute gastric catarrh, one of the most common of complaints, 
oecurs at adl ages, and is usually traceable to^qjxP^^s.in diet. It may follow 
ibflii pgftfltion of more food than the stomach can digest, or it may result from 
|tfllpTi g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre* 
qnent cause is the*^tqjdng sd food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is th® 
nf clffnhnlj and the acute gastritis which follows a drinking-bout is 
. one of the most typical forms of the disease. The tendency to acute indi- 
gestion varies very much in different individuals, and indeed in famili®^ 



DISEASES OF THE STOMACH, 


467 


1 


re lewg^e thw in using the expressions a “deiicutii atoinaeh” and a 
ekfSiagjiamMh. are generally thought to be more disposed 

to jiejto d^pepsia than others. Acute catarrh of the stomach occurs at the 
outs^M aiany of'^he inJ&Mtious fevers. 

Ldbert d^ribed a special infectious form of gastric catarrh, occurring 
in epiisffllMBm, and only to bo distinguished from mild .typhoid fever by 
iha abs ye o f rose spots and swelling of the spleen. Many practitioners stiil 
idheWKto ih© belief that there is a form of nnsl Tic fever^ but the evidence 
)f ita existence is by no means satisfactory, and certainly a groat majority 
*Cfi8es aro examples of mild typhoid. 

Horbid Anatomy. Beaumont’s study of St. Martin’s stomach showed 
that in acute catarrh the 'mucous membrane is reddeiuHl and swollen, » less 
gastric juice is secreted, and mucus covers the surface. Slight hemorrhages 
Diay occur or even small erosions. The submucosa may be somewhat ledcina- 
tpuB.t Microscopically the changes are chiolly noticeable in the mucous and 
peptic cells, which aro-swollen and more granular, and there is an infiltration 
af the_inteTtnibular tissue with leucocytes. 

Symptoms. — In mild cases Ihc symptoms arc those of slight indigestion ” 
— an uncQiufortablc feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. ^Pho longue is heavily 
coated and the saliva is increased. In children there are iiitestimil symptoms 
— difijrrheea and colicky pains. There is usually no fever. 'J’he dural ion is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tongue is furred, the breath heavy, and vomiting is fre- 
quent. The ejected sub^stances, at first mixed with food, subsequently con- 
tain much mucus and bilo-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac- 
teristics, and there is a heavy deposit of urates. The abdomen may be some- 
what distended and sli^itly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa- 
sioiwdly longer. The examination of the vomitus shows, as a rule, fjbseiicc 
of the hydrochloric acid, presence of lactic and fatty, agids, and markcKl 


increase in the mucus. 

lfia^(M(ftj';::i_Tlic ordinary Jifcbrilc gastric catarrh is readily recognizeoL 
The^ acute febrile form is so similar to the initial symptoms of many of the* 
infectious di^asea that it is impossible for a day or two to make a diagnosis, 
particuISly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may bo very intense, and if, as souictinios happens, 

, the attwk sete.in with severe headache and delirium the case may he niistak^ 
for When the abdominal pains arc intense the attack may be 

gallstone colic. In discriminating between acute febrile gas- 
fntis and the abortive forn^^^rf^ tvphoid fever it is to be borne ^ 

in the former the temperature ris^s abruptly, the remissions are s ighter and 
the drop is more sudden. The initial bronel.itifl. the well-n.arkod splenic 
enlargei^kt, and tlio rose spots arc not jiresent. It is T?/ 

to class under gastric fever the mild forms of the various in < c isus . 

gastric criSin locomotor ata-xia liavc in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the ki)eo- 
jerks and pupillary reactions. 

Treatment. — ^Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or ofcjalue 
masain adults. In the severer forms, if there is much distress in the;it^oi] 
of the stomach, the vomiting should be promoted by warm water or thd'^shnplc 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and fpllpwed 
t£e next morning by a dose of Ilunyadi- Janos or Carlsbad water. lift there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be‘|pves]!! 
The stomach should have, if possible, absol.vde rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cui 
off all food for a day or two. The patient may be allowed soda wateff and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Recovery is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepali. 

EUst^onous Gastritis; Acute Suppuiatiye Gastritis. — This is an ex- 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the' submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital Reports, vol. iv). The cause is seldom obvious, it 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other ..septic processes, and has occasionally followed 
• tiauioxa. Anatomically there appear to be two forms, a ' diffuse purulent 
inhltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri- 
toneal cavity.' In two of the cases I have seen, the. abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jiiff use .carcinoma, there was ex- 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms. — The symptoms are variable. There are usually in the 
aMomen, fever, dry tongue, and symptoms of a severe infective process, dc- 
llgjttTn and coma preceding death. Jamidice has been met with, and a pnr- 
pqxic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two flsts. There are in- 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. — ^The dijignosis is rarely possible, even when with abscess rup- 
toe occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into tlie stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tone G astritis. — Sfhis most intense form of inflammation of the stomach 
is excited by the 8]^|dlowii^ of concentrated mineral acids or strong alkalies, 
or such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In riie jon-cor rosive poisons, such as phosphorus, arsenic, and antimony, the 
I process conrisja of an acute degeneration of the glandular elements, andzhsom- 
orrjmge- Ii> the powerful concentrated poisons mpmhrppv is 

sively desta^yed, and may be convert^ into a Isrownish-black eschar. In 
the less severe grades there may be ueas of necrosis surrounded. inflam- 
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inaiai3Lreaction, while the submucosa is hosmorrhagic and infiltrated. The 
procees is of course more intense at the fundus^ but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. — The symptoms arc intense pain in the mouth, throat, and 
salivation, great difficulty in swallowing, and constant vomiting, the 
voimhdi materials' being bloody and sometimes containing- portions of the 
mud yl^ membrane. The abdomen is tender, distended, and painful on pri*s- 
Ertirei^JUi the most acute cases symptoms of collapse supervene; the pulse is 
skin pale and covered with sweat; there is restlessness, and somo- 
convulsions. There may be albumin or blood in the urine, and peteehiie 
inay, QCQ^ on the skin. When the poison is less intense, the sloughs may 
sepain^> leavitig ulcers, which too often lead, in the opsophagus to stricture, 
in the stomach to chronic atrophy, and finjilly to death from exhaustion. 

Diagnosis. — The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisdt. 

In poisoning by acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritic or Membranoiu Gastritis. — ^This condition is met with occa- 
sionally in diphtheria, but more commonly as a secondary process in typhus 
01^ ty phoi d fever, pneumonia, pyiemia, small-pox, and occasionally in debili- 
tate children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson's, the membranes are vomited. 

Xyootio and Parasitic Gastritis. — It occasionally happens that fungi grow 
in the stomach and excite inflanuBiatiQJl. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. ^ 

In cancer and in dilatation of the stomach the sarcinaB and yeaat^l^lh^ 
probably aid in maintaining the chronic gastritis. As a rule, the gM^ 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Eiig. Fraenkel has reported a case of acute epaphysematous gastritis probably 
of. mycotic origin. The larV® of certain insects may excite gastritis, as in the 
cases reported by Gerhard t,. Mcschede, and others. In rare instances tuber- 
culosis tmd syphilis attack the gastric mucosa. 

n. CHBONIO aASTEing. 

(Ohronlc Oatarrh of the Stomaoli ; Ohronic Dyspepsia.) 

BelliiitioiL— A condition of disturbed digestion associated with increa^ 
mnoouB formation, qualitative or quantitative changes in the gastric juios, 
enfeeblement of the muscular coats, so that the food is retained for afa- 
normal time in the stomach; and, finally, with alterations in the structure 
of the mnooBa. 
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Etiology. — The causes of chronic gastritis may be classifieds |oUoite; 
(1) pjeteti c. I Unsuitable or improperly prepared food^ and 
use o f certain articles of diet, such as very fat substances or foods 
too much of the carbohydrates. aT]ie use in excessive quantity of 
hotj^es^ and pie is a fruitful cause, particularly in the Unit^ States. Tlj^e, 
lUgsJiL. excess of ^tea or coffee, and, above all, of alcohol in its various fqjjj^s/ 
Under this heading, too, may be mentioned the habits of ^'eating at irregulj^r 
hours or too rapidly and imperfectly chewing the food. * Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is /drinking too freely of ico- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent caus^^is the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. rAnicmia, '.chlorosis, ^chronic 
tubjqCCulosi8,t.gout, diabetes, and Bright’s disease are often associated with 
c^nic gastric catarrh. (3) ,Local conditions: (a) ol the stomach, as in 
icwcer, and dilatation, which are invariably accompanied by catarrh ; 

(6) conditions of the portal circulation, cmising chronic engorgement of the 
mucous membrane, as iu^irrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy. — Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(a) Simple Chronic Gastritis. — The o^an is usually enlarged, the 
muc ous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of ecchymosis are not infre- 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemoiThagic erosions. Toward the pylorus the mucosa 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelone of the French, a condition which 


may sometimes be so prominent that writers have described it as gasiriils 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog- 
ical changes : Tim minute anatomy shows the ^pi cture of a parenchymatous 
and an inte rstitial inflammation. :The gland, cells are in part eroded ni.8how 
clbudy ^p^annlar swelling or atrophy. 3 The distiuoiion J^tween the.princ^ 
and margi nal cells can not be recognized, and in many places, particularly in 
the pyloric region, t,the_tuhea have lost their regular form and^s^w in many 
places an atypical branching, like the fingers of a glove. / Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
(^sts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ^An abundant small-cell^ infiltration 
mpesgi apart the tubules, being particularly marked toward* the surface of 

mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend io the 
very fundus of the glands. 

(b) SoLHBOTio Q a striti b. — As a final residt of th e parenchymatous and 
jgtaiftitial ebang^ihe mucous membrane may undergo complete -atrophy, 
BO that but few traces of secreting substance remain. There appear to he 
two form s ol this, aderotic atrophy— rone with thinning of the coats of th4 
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a^Mnnrh/ liAntriniili, and a retention or even increase of the size of 
the other with enormous thickening of the coats and great reduc- 
tiott'i^the volume of the organ, the condition which is usually described as 
cWrh^ Extreme atrophy of the mucous membrane of the stom- 

aclThafl been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti- 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
fltudi^ by Henry and myself, the greater portion of the lining membrane 
of jhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous h 3 rpertrophy 
of ^e muscularis mucosse, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucosl^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of ci^hosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms. — The affection persists for an indefinite period, and, as is the 
case wi^ most chronic diseases, changes from time to time. -The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be- 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as hcaxttdmm or sometimes 
r-eifedialgia. jThere is pain on pressure over the stomaeh, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
the^outh. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. ^'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tomJzLchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all. ' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspfipsi&j and there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, wliich is not very 
frequent, occurs either immediately after eating or an hour or two latei. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p resence of abnorma l acids, such as but^jii^^ or even ftce^Jn 
additfon to JactiZACid, while the" hydrocliloric acid, if indeed it be present, 
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is much reduced in quantity. ^ The digestion may be much delayed, an^on^J 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, theitstip^K:- 
[)ecomes distended with gas, and this, with the chronic catarrh, may 
gradually an atony of the muscular walls. The absorption is sl'o^^a^vi; 
LQdidnjpf potassium, given in capsules, which should normally reach. * 

within fifteen minutes, may not be evident for more than jialf an • 

Constipatiorr is usually present, but in some instances there is dii^lhi;^;. 
and undigested food passes rapidly through the bowels. The urine 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels consiamiy 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough IB sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. — The fasting stomach may be empty or it nj^y 
contain much mucus — gastritis mucipara of Boas. Tn the test big^ast, 
withdrawn in an hour, the HCl is usually diminished, though it maySi? nor- 
mal — gastritis acida. In other cases the free HCl may be absent— 
anacida. While in the advanced forms of atrophy of the mucosa thtee may 
be neither acids nor ferments — gastritis atrophicans. 

The motor functiop, of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, are very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp- 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa tintr, the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some- 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe anaemia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anaemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis. — Fjwald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis ; (2) mucous {schleimige) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HCl is diminished in quantity or 
may be absent. T^Hjijicid ami tbfi fatty acids may be present. After Boas’s 
more rigid test meal the organic acida are rarely found. The pepsin and 
Tgpnet are always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the teat break- 
fast HCl , RSpsin, and tlje-eurdlmg fGrmenJ^fti:fi„wholly wantingj 

diafpoaieiol afinrer of tlmirtnTffficK from ehronio gastriti&jnay be very 
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is not present. Tlie cases re(iuirc most careful study, 
take several months l)cforc a decision can be reaehal. 

— ^\Vhen possible tlic cause in each case should be ascertained 
attempt made to determine the special form of indigestion. Usually 
^jp^;j^.no diflBculty in differentiating the ordinary catarrhal and the nervous 
A careful study of the phenomena of digestion in the way already 
aidMown, thougji not essential in every instance, should certainly bo cai ri(*d 
>ut Ib the more obstinate and obscure forms. Two important questions should 
W^asked of every dyspeptic— first, as to the time taken at his meals ; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
of disturbed digestion come from hasty and imperfect mastication of the food 
and_from overeating. Especial stress should be laid upon the former point. 
In sbn5& instances it will alone sufiice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittendeirs researches have shown that we 
require much less nitrogenous food to maintain a standard of i)erfect health 
—a Lilian that the Hindoos and Japanese have also taught us. Ueorge 
Choywa thirteenth aphorism contains a volume of dietetic wisdom : Every 
after Fifty, ought to begin to lessen at least the quantity of his 
AUmeni^ojiA if he would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties cl&r to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Tjifo 
as he ascended into it, even into the Child’s Diet.” 

(a) Genebal and Dietetic. — A careful and systematically arranged diet- 
ary is the first, sometimes tlie only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 


is another man’s poison.” Tha Jndividua l jmcfcrences for different articles 
nf in the milder forms. Physicians have probably 

bem too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

s A rigid milk diet may be tried. Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood** (George Cheync). In the forms asso- 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 
o^arbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better l)orne. 


Lputtermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Not only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A par 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good^deal, but at least 3 to 6 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tenOdMgT’tD , 
dilatation of the stomach, mi l k m i Ky it is ^ 

impossible to feed a chronic dyspeptic in this way. The stools il^m41,be 
carefully watched, and if more milk is taken than can be digested it 
' to supplement the diet with e ggs and dryjtoaat, oi biscuits, 

In a large proportion of the cases of chronic indigestion it is not pOcessary 
to annoy the patient with such strict dietaries. It may be quite suflci^ to 
^ut of! certain articles of food. Thus, iii there 4tfe acid QructatiQiUi^M|itu- 
^e;qcy, the faxinaQeAug^,iQod3 i^nihl 

the yegetables. A fruitful source of indigestion is the hot bread 

in different forms, is regarded as an essential part of an American bre^lSitst. 
This, as well as the various forms of pancakes, pies and tarts, withvjjieayy 
pastry, and fried articles of all sorts, sliould be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, differ very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice oC eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, withJthe exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups should be avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Battanas are not, as a rule, 
well borne. Strawberxiea are to many persons a cause of an annual atock of 
indigestion and sojre throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 

Another detail of importance which may be mentioned in tliis connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, 'dwelling in a morbid manner on their symptoms, and much 
inclined, to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from the outset. 
Their fears and whims should not be made too light of or ridiculed. Sys- 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is^nibined with a restricted diet, is of special service. Change -of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some- 
times cure the most obstinate dyspepsia. 

(&) — ^The special therapeutic measures may be divided into 

those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
fredy employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces- 
sary for its own importemt actions, but its presence is intimately associated 
wl& Ihatiff .the pepsin, as it is only in the presence of a sufficient quantity 
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that tBe. pepsinogen is converted into the active digestive ferment. It is best 
given as the^dilute Acid taken in somewhat larger quantities than are usually 
advised^, Ewald recommends large doses — of from 90 to. ,100 drops — at in- 
of fifteen minutes after the meals. Jjeube and Kiegel advise smaller 
ProbabiyTf^:"I5 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hSWCtet; should be re- 
stncfSffl^iefigeS of neurosis and atrophy of the mucous membrane. In actual 
gastritis its value is doubtful. 

? nitrate .of -flilver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,600 or 1 to 2,000), or in pill form, one-eighth to one-fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments : These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the cases of advanced mucous catarrh and the in- 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

•Pancreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination witli bicar- 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 6 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal./, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characteri74ed 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a 1-per-cent salt solution, or a 3- to 5-per- 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn- 
ing, except in those cases in which there is much nocturnal distress and flatu- 
lency, ft fl*^y ii^ j ^ r uleT 8 ufficient 5 "or, in the case of delicate persons, 

ev e^ sec ond day. The irrigation may be continued until the water which 
comes away is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objection to 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
dQiflyJn the early morning or the last thing at night. 

60f medicines which stimulate the gastric secretion the most important are 
the Htttttonics, such as qu^ia, gentian, calumba, cundurango, ipecacuanha, 
81 
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strychnia, and cardamoms. Those arc probably of more value in chronio^gasr '■ 
tritis than the hydrochloric acid. Of these strychnia is the most powatfjal, 
nnnn ql prolmWj-any VCTy great stimulating actron^eir the 

secretion, and influence rather the appetite than the digestion. Of stoQiAcl^cs 
which are believed to favorably inllueiiee digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate qnfitn- 
tities hy increasing the acid in the gastric juice, and with it probaldy tjio 
pepsin formation. Others hold that it is not so much the secretory as ^ 
motor function of the stomach which the alcohol stimulates. In xnoderi^' 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should he taken, however, in ordering alcohol to dys- 
peptics. If a patient has been in the habit of taking bexjr or light wines or 
stimulants with his meals, the practic(i may be continued if moderate quanti- 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of -claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydro(!hloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions . — Fermentation and Flatulency . — ^When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
* foxbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
^ B ismut h and car bonate o f ^gpda sometimes suffice to relieve tlie condition. 
Thymol, creasote,’*anX*carbolic acid may be employed. For acid dyspepsia 
SirlTilliam TJoBerts respj?}ineiida>the bismuth lozenge of the JBlritiflb Phanija- 
copocia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt m^nesia is also a good remedy. 
GlyceM in frSra 20- to 60-minim ddscs^ Ihe essential oils, animal c^rcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, ebJ^jjaform in 20-minim doses or a tea spoonfu l 
of fioSman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- selutiens may 
Ikj used. 

V omitinn is not a feature which often calls for treatment in chronic dys- 
pepsia; sometimes in children it is a persistent symptom. Cxgftggjig and 
carboHcjacid in drop doses, a few drops of c hlorofor m or of ^Intn hjdrn 
cyamc acid, c ocain e, bismuth, and oafiaktr'of'Twrium may be used. If obsti- 
nStaHie stomac^ should be washed out daily. 

Cb|g^P|tipn is a frequent and troublesome feature of most forms of indi- 
geBtionT^^ Occasionally small doses of mgijajiy, podQphyllin, the l axatlYf^ jpin- 
er^jt.waien, sulphur, and cascara may be employed. Glycerin suppip^tQxj^ 
or the injection of from half a teasnoonful to a teasnoonful of srlvcerin is 
very efficacious. ^ 





‘^any cases of chronic tlysjKipBia arc greatly benefited by the use of mineral 
particularly a residence at the springs with a careful supervision of 
i.^t and systematic exercise. 


m DILATATION OF THE STOMACH (OastreotaslB). 

Etiology.-^ AcuTE dil atation is a rare condition, described by Hilton 
eharacteri^e J by bidden onset, vomiting of enormous quantities of fluid, 
symptoms of coUapse. Of 102 cases collected by Ijcwis A. Conner 42 fol- 
Ifewedjgger^iiOTjn^^ anesthesia. The next largest group occuri.iTi.tlie 

flgy gre dis^CSj or during convalescence. Cases have followed in- 


j uriefl,^ particularly of the liead and spine. In 9 cases the symptoms came 
on afteri^ large meal ; 6 cases were associated ^ith spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deatlis. In GO autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen- 


teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy — repeated^ vomiting of largo quantities of bilious non- 
faecal fluid, with , subnormal temperature^ qTain, fcpllapse symptoms, and^-dis- 
to'nJed abdomen ^e the common features. The treatment consists in repeated 
emptying of the stomach with tlic tubepiihange in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief, 
^p^ation has not proved very satisfactory. 

CiiBONic DiLATA'rroN rcsults from: {a) Pj/loric oMrvrtionifUiXUi to nar- 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
^t bypdr^ ffliic stenosi g pf thn pylorus (.wJiether cancerous or simple )XtCqngeni- 
t^Tst^^re, or occasionally by pressure, from without of a tumor or of a 
float ing k idney. The })yloi*us may be tilted u]) by adhesion to the liver or 
g SFEIaa Ser, or tlie stomach may be so dilated that the pylonis is dragged 
downTmd kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hihis of the 
liver, forming a very acute kink. (6) Rela tiyo^ or qlf solute insiffficicncy of the 
muscular power of the stomach, *duc on the one hand to repeated overfilling of 
the organ with food and drink, and on tlie other toj^ony of tlic coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the cicatricial con- 
^ flp iiinnv There may he considerable stenosis without mucli dila- 

tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In th6„fiecond group, due to atony of the muscular coats, we must distin- 
guigh between instances in which the stomach lis simply enlarged and thow 
with actued dilatation, conditions characterized by Ewald as megalogas^ia 
and gastrectasis respectively. I'hc size of the stomach varies greatly in differ- 
ent individuals, and the maximum capacity of a iioruTal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate ahs(»lnte dilatetion. 

Adonic dilatation of thnatomadi may result from weakness of the coats, 
due to repgated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over- 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tlie insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptomg.-->T ti ainnic AilaiaUnn there may be no symptoms whatever, 
even with a very greatly enlarged organ ; jnore frequently there are the asso- 
ciated features of neurasthenia, e ntero ptosis. and nervoua dyspepsia ;;iwhile in 
a third group there may be all the symptoms of pyloric obstruction — ^vomij^g 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pijloric ohstruciion, from whatever cause, are usually very 
evident. fO vsnens ia is present in nearly all cases, and there are rfeelillgr'of 
-/di stres s and uneasiness in the region of the stomach. The patient may com- 
^plain much of hunger and thirst and eat and drink freely. //Phe most charac- 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting 'lometimcs to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand- 
ing it separates in tp. t ie rce l^ers, the lowest consisting of foo^ the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventriculi. There may also be cherry stones, plum stones, and 
grape seeds. 

h The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hulgtiic, and, possibly, acetic acid and various gases. 

In consequence of the small amount of fluid which passes from the stom- 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
q 1 the ski n. The general nutrition of the patient suffers greatly ; there, is loss 
of Aesii^d strength, and in some cases the most exjxeme emaciation. The 
. gaaUio-tetfttty will be considered in the section on that disease. 

Physical Sign s. — I^^^ion.—^he may be large and^romi- 

nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to thp right costal margin. 
^ Too much stress can not be laid on the importance of inspection. Very often 
the dia^osis may be made de visu. z.. Active pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-ner i- 
stalsisjoay be seen. Iik cases of stricture, particJilarly ol hypertrophic, stenosis. 
as the peri steltic wave reaches the pylorus, the Jumor-like thickening .can 
aojnetunira* ^ jisth^ ^^ ^n through the thin abdominal .mail. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be prwtised with carbonic-acid gas. A small teaspoon ful of tartaric acids 
dissolved in an ounce of water is first given, then a rather larger quantity on 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of dilated stomach stands out with great distinctness, and waves of peri- 
stalAiaare seen init. * * 

' ^The peristalsis may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The r esi s tan ce of a dilated stomach is peculiar, 
and has been aptly compared to that of an.ii ir cushio n.-* lUmanual palpation 
elicits a splashing sound — clapotage — which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ, l^ho 
splashing may be very loud, and the patient may produce it himself by sud- 
denly depressing the diaphragm, or it may be roaddy obtained by shaking 
him,*^]tThe gurgling of gas through the pylorus may be felt. 

Pgrctmjoij.-VThe note is tympanitic o\er the greater portion of a dilated 
stomach ; in the dependent ])art the note is flat. 1 n the upright position the 
percussion should be made from al>ove downward, in the left parasternal line, 
until a change in resonance is reached. 'I’he line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. Wlien this is on a line with the navel or l)elow it, 
iilatation of tlie stomach may generally be assumed to exist. .;;The fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increascnl by pouring in more fluid. In cases of doubt 
th^ organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
stQfflaelLis by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has sho^ tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm, in the female. 

Ausc ultation . — The clapotage onsuccussion can bo obtained readily. Fre- 
quently a "curious sizzling sound is present, not unlike that heard when 
the ear is ^aced over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The ,h^rt sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO cm., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

DiagnosiB. — The diagnosis can usually be made without much difficulty. 
I would like to emphasize again thel great value of inspection, particularly 
in combination withiinflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping ano 
the removal of portions of food and fruit seeds, abdominal section was^r- 
formed and the dUated stomach opened. The diagnosis of ascites has 
m ade and , the abdomen opened. Th^prognosis depends upon tt^e can^; i 
^ good^in simple atony, bad in cancerous stricture, fairly good in simpl 
Btrinture, from whatever cause. 
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Treatment. — tn.tlie duo to tlm 

proper treatment of the associated catarrh will sutlico to cfTcct a cure.2.5£j|^- 
nine, cigot, and iron arc recommended, i Washing out the stomach, is, of ^groat 
service, though we do not sec such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important things: AVe remove the weight, 
which helps to distend the organ;. we ro'move the mucus and tlie stagnating 
and fermenting material which irritates and inflames the stomach and im- 
pedes digestion; and, we cleanse the inner surface of tlie organ by the appli- 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of tlie stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sulhcient, an^ it may 
be practised cither thb first thing in the morning or before going to bed." So 
soon as the. fermentative processes have been checked lukewarm water aloiKi 
sh ould he nscfl. 

The food should be taken in small quantities at frequent intervals, and 
should consist of scraped beef, Ijcubes beef solution, and tender meats of all 
sorts. ]?^tx.jud starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture ; in atonic 
dilatation, after all other measures have licHJii given a thorough trial, gastro- 
enterostomy may be advised. 

IV. Tm PEPTIC ULOEB, OASTBIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in tlie duodenum as far as the papilla. All post- 
mortem statistics show a great preponderance of tlie gastric ulcer, but the 
enormous experience of surgirons ha.s taught us tliat in more tlian fifty piT 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Eroiions. — Small abrasions of the mucosa — 2 to 4 mm. — ^usually multiple, 
are common, extending lialf-way or (juite through the layer. They are often 
called haBmorrhagic erosions from their blood-stained appearance. They arc 
I met wi t h in the new-born, jin cachectic states in children^injjhxuuijJ^ and 

# ^rteri^.disease^fti Qirrhosis of the liver, etc. Of no clinical importance, as a 

* rule, occasionally ^an acute ha3morrhagic erosion of quite small size opens a 
I^ge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of^chronic dyspepsia gi nall f ragments of the, mucosa are 
washed out 1^ the stomach tube, and Einhom thinks that tins may be a special 
form characterized by pains, dyspepsia, and wea^ess. 

In certain'Jacuto infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionaUy prove fatal 
tOLiuBmatemesis. 

And, lastly, it is probable that the post-operative hoematemesis, slight or 



DISEASEii OF THE STOMACH. 


may be due to these erosions. The Frencli have described them as if 
to operations for appendicitis (vomito-ncgro appcndicuhiirc) , bttt 
had many cases after all sorts of abdominal operations. It is i)rdB- 
ible fhat the slight gastric haemorrhages which occur in connection with the 
liTobbing aorta in neurotic women are due to these erosions. 

Sttology of Peptic Tllcer. — Incidiaxcc. — It is more coinnjon in Great Brit- 
Continent than in America. There were 2.2 per cent in Edin- 
jurgh (Bramwell), 0.74 per cent in Jjondon (Fenwick), 1.33 per cent in 
^lin, and 0.57 per cent among 161,689 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States — 1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post morterns in the United States and Canada there were only 114 
cases of ulcer — 1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

— Of 1,099 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
inj[emales. In 82 cases (J. H. H.) there were 48 males and 28 females — in 
striking contrast to the Massaclmsctts General Hosjntal figures, 5 females to 
1 male. Becent surgical statistics show a preponderance of males. 

— Tji the largest number of cases occurred between fifteen and 

twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. C^itler has studied a series of 29 cases in children. In 6 
the symptoms came on immediatel}" after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

HsiPdily apjiears to play a part in some cases (Drcsclifeld). 

Occupation.— n was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aic thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma.— Vhev^ have been known to follow a blow in the region of the 
stomach. There was a history of injuiy in 7 cases in our scries. 

Associated Anajiuia and chlorosis predispose strongly to gastric 

ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of all eases of gastric ulcer ot'ciir in chloiotic gir s. 
It has been found also in eonnection with dis 5 a 8 _g of the heart, arterio-sclerosis, 
and disease of tlie liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. « • i i u 

Burns.— Tlisi duodenal ulcer may follow largiL-Buperficial burns. 1 erry 
and SJiaw found it in five of one hundred and forty-nine autopsies m cases of 


burns of the skin. , , • i 

HorMd Anatomy and Pathology.— Ninety per cent of ulcers are to 

be found at the pyloric end; nearly, all duodcual ulcers a ic in ^ ® 
ascending portion, and more than one-half extend up o oi wi 
fourths nf an inch of the pylorua, while twenty per "7* 
of the nyloric ring (Mayo). It may not Ik; easy on the o . Mating table tc 
distingdlh betwcefi an ulcer of the dnodeinnn and thai of 
Mayo says tliat the position of the pyloric Nem gives the exact location. Mid- 
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tiple ulcors may occur, S.2 per cent in Mayo’a series. From 6 to 34 have 
|jeen found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 236 on the posterior wall, 69 on the ante- 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened. > The chronic ulcer is of 
larger size, tlic margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enomious size, as in the one reported by 
Peabody, which measured 19 by lO. cm. and involved all of the lesser curva- 
ture and spread over a large part of the anterior and posterior walls. Tlie 
sided arc often terraced. The floor is formed cither by tlie submucosa, by tlic 
nj^cular layers, or, not infrequently, by the neigliboring organs, to which the 
stomach Jias become attached. In the healing of the ulcer, if the mucosa is 
alone involved, tlie granulation tissue grows from the edges and the floor and 
the newly fonned tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
imjiortant of which is narrowing of the pyloric orifice and coiisoijucnt dila- 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following : 

Perforation. — This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some scries (Mayo’s) duoden^ perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into tho 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as^ubphrenic pyopneumothorax. 
In rare instanexjs adhe.sions and a gastrocutancous fistula form, usually in the 
umbiUcal region. ' Fistulous communication with the colon may also occur, 
or a. gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Eiws^on OF Blood-vessels. — In both forms of ulcer liaemorrhagc oycurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynihan’s 114 cases of 
duodenal ulcer, haemorrhage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proc^eeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal hmmorrhage may result from the opening of the 
hepatic arteri^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region lias been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beeiF found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, wliicli may 1 k' very 
ext^ive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch tliinks it represents an invasion 
with the gas bacillus. 

CiOATRizATiox. — Superficial ulcers often heal without leaving ajiy serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an. ulcer in its neighborhood. In other instances the large annular nicer 
may cause in its cicatrization an hour-glass contr|^ction of the stomach. The 
aj^ipn of the ulcer to neighboring parts may subsc^qiiently bo the cause 
of JBUch pain. The parts of the mucosa in the neighborhood of the nicer 
frequently show signs of chronic gastritis. 

PEHIGASTRIC ADHESIONS. — The condition is common, as high as 5 per 
cent of post-mortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances tlie lesions are quite extensive, and the condition has been 
called plastic perigastritis. It may be associated, too, with hyjjertrophic thick- 
ening of the coats of the stomach and with chronic plastic ]ieritonitis. In 
some instances the pylorus may he narrowcid as a result of the adhesions, or 
a sort of hour-glass stomach may be produced, or the motility of the organ 
is interfered with. Mayo Hobson in 1893 called attention to this condilion. 
As Hale White has pointed out, pain is the most constant feature in this con- 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much inlliicnced by posture and 
usually relieved by pressure, liocal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gjistric dilatation. A definite tumor 
may be present about the region of the pylorus. K. P. Pat on has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Origin. — The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at- 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, ijpasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad- 
vanced. The erosion is etTected by the gastric juice, and the healing is prob- 
ably retarded by its high grade of acidity. 

The duodenal^v\c.cv has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem- 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gasti’o-enterostomy. 

Symptoms. — The condition may be latent and only met witli accidentally, 
post mortem. The first, ^mptoms may be those of /perforation. In other 
cases again, for months and years, the patient has ^had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hiemor- j 
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Dyspepsia may be slight and trifling oi of a most aggravated charaoter. 
In a coiisidornblo proportion of all oases nausea and i;Qni£!ifl^jDCcnr> , 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrocldoric acid. 

H.SMOBBHAQE is present in at least one-third of all (ws. It may be 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may l)c tarry from the blood that has passed into the small 
bowel. These concealed liajmerrhages are more often small, and the blood 
is not readily seen in the vomitus or stools. Wel^^j'^ ^ t may be tried ; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid^ and then ’ 
shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hasmorrhages may cause a slowly progressive 
anaemia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan- 
tify of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter- 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are duo to it (S. and W. Fenwick). 

The Jnimcdiate effect of the hasmorrhage is a severe anasmia, from which 
it may take months to rally; slight fever is common. Rare ancLAuatoward 
effecte are convulsions, sometimes only the usual convulsions of extreme cere- 
bral anaemia from which recovery takes place, or they may precede a hemi- 
pkgia, due j)robably to thrombosis. 

Ainaurosis may follow the haemorrhage, and unfortunately’ may be perma- 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm- 
bosis of the cerebral arteries or veins. 

^Eain is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gflstrjc. pnin^ And dorsal pain, about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or three hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the pajjfflit ifl umally bent foryard^ an^ findg relief iroin pressure -over the 
epigas^hS-jMgipn; one patient during the attack would lean over the back of 
a chair; anofter would lie flat on the floor, with a hard pillow under the 
abdomen. Fresaue is^ as a rule, grateful. It has been bought that the 



DISEASES OF THE STOMACH. 476 

pofiture assumed during the attack would indicate the site of the ulcer, but 
^ is very doubtful. 

on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
rupture of an ulcer is said to have been induced hy careless manipulation. 

- 6ld uicers with tliickcned bases an indurated mass can usually be felt 
in the neighborhood of tlic pylonis. 

symptoms, Um of weight results from the prolonged dyspepsia, 
jut it. rarely, except in ass(H;iation with cicatricial stenosis of the pylorus, 
"eaches the high grade met with in cancer. The an(smia may be extreme, and 
n one case of duodenal \d(‘cr, wliich I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in whicli blood-counts were 
made, the lowest was 1,002,000 per c. mm. There arc instances, such as the 
one reported l)y Pepper and Griffith, in whicli tlie extreme anapmia can not 
be explained by tlie occurrence of liiemorrhagc. In a few instances polycythai- 
mia is present, even after a baunorrhage, due to con(‘cntration of the blood 
and possibly associated dilatation of the stomach. In a few cases parotitis 
occurs, with the pcrfor 4 tion sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

pEBFOHATiON. — This occurred in 28.1 per cent of Musscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms. are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the * 
surgeon. As alreaxly mentioned, perforation may take place jpither into the 
lesser pcritonauim or into the general peritoneal cavity, in both of which eases 
operation is indicated; in rare instances the ulcer may perforate the peri- 
cardium. This was the case in 10 of 28 cases in which the diaphr^m was 
jicrforated (Pick). 

Localized, more freipiently subphrcnic, abscess may follow perforation. 

Urjnk.— Albumin is occasionally present; in 14: of our series wdth dilata- 
tion of Tlie stomach. Tndican may be present. Acetone and diacctic acid 
(with syncopal attacks) have been described by Dreschfcld. 

lIouK-GLAss STOMACH uiost frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character- 
istic, are thus given by ^Moynihan: 

(1) In washing out the stomach part of the fluid is lost. (2) If thfi^ptom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation” when the stomach has apparently been 

emptied, a Bi)lashing sound may be elicited by palpation of the pyloric seg- 
ment.’ (4) After distending the stomach, a change in the position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzimg sounds are heard on <lilatation with carbon dioxide at a point distinct 
from the? pylorus. (6) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

PrognoriB. — In all statistics the acute and dhiouic ulcer have been consid- 
ered together, ^i' he forme r is more aimmable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T in? chr oj ic . ulcer may. last for years — twelve, eightee^ or ^ even 



ju'jLUja^k>jao JLJtiJUl JUiUJUtiSiTlV M SY^STEM* 


tw enty — w i{ili iTifpryglg Qf-ffnnil honlilr The all-important point in the prog- 
nosis relates to the question of medical or surreal treatment — whiqh gives the 
best results ? So f ar oa figiirfia muntj^ fhfl ftYhflMBtivft -a tiiay . ol Mussor faVQIS^tbe 
former, 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of cases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
Jn 311 for ulcer of the stomach and duodenum the mor- 

tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostoniy for the chronic ulcer appear to be excellent. 

Diagnosis. — The acute non-indurated ulcer may cause very few symptoms 
— ^nothing bcyondi ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HCl. Hacmatemesis may be tlie first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrhcxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec- 
tion must be made, as fatal bleeding may come from a veiy small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjga 8 tralgia,*jdyBpep 0 ia, andjiyperchlorhydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operatcxl (to Juno 1, 1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
aifd that Moynihan should have had to June, 1908, 174 cases, indicates that we 
physicians have been napping, and tliat what tlie modern “ gastro-entcrolo- 
gist ” needs is a prolonged coui*sc of study at such surgical clinics as Kochestcr 
(Minnesota) or Leeds. It is not as if there were any |)ossibility of mistake, as 
these are men whoso ways and wwk are known to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
iemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hmmatemesis or melaina. After 
’Oi^.the patient is free from pain and the hour or two following a meal is the 
)e8t time in th^ay. Vaiydng from one and a half to four hours after the 
^1, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a bitter taste in the mouth and enic- 
iations of food or gas.v^he pain, which gradually increases, may be relieved 

belching, or by pressure. As it increases in severity, it strikes through to 
t^back, to the right of the middle line, and it may radiate round the right 
siSe of the chesty. P atiepts discove r for tfij^selves that, food ,reJiey58.ibO^^^ 
and niftT^y carry a* bi6cu]rTnl:heir pockets, or take milk, a dose of an dkaline 
medicine, or some form of* food as soon as the uneasiness develops.,} *It will 
often be found that a patient names certain hours as those at which the pain 
ii noticed, 11 A.M., 4. p.h., or 2 a.h. These are all a few hours after food. 
Many patient wab up, after a short sleep, with an intense gnawing pain in 
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of the Btomacli ; and they may keep a few biscuits, or some broad and 
pliltel* or ft glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
aj[^d form o^hejm^ colic, coming on two or three hours after food, as a 
colic ” or a " spasmT^Xs the pain comes on at a time when tlic patient begins 
to feel hungry for his next meal, the term hunger-jjainJ’ ^ems appropriate. 
A feeling of flatulent distention in the epiga^fruiin is often very distressiog; 
some patients describe it as tlic most intolerable of all their symptoms. The 
nppptitp is generally good, if stenosis has not develojKid. It is not unusual for 
a .patient to say: “ l\e a good appetite, T can take anything, and I never 
vomit/ ^ After a time, a few weeks, a month or two, the symptoms may gradu- 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In tlie intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex- 
amination of the surface of the abdomen will generally reseal a tender area 
a little above and slightly to the right of tlie umbilicus. The most serious of 
the symptoms, which result from duodenal ulceration, is liajinorrbage, which 
may be manifest as haematemesis or meljcna alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on ])ressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment. — Post-mortem ol)servation8 show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(a) Absolute rest in bed. 

(h) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectaUficding, yet in prac- 
tice this strict limitation is not found satisfactory. T he food BhQi ilcL4}e 
bland, eaaiJ^c-digeatod, and given at stated intervals. The following dietary 
will be found useful : At 8 a. m. give 200 cc. of Leube’s beef solution ; at 
12 M., 300 cc. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttenailk ia very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well home. In such casesilavage may be practised, if necessary, 
every morning, wit h m^ hPy alkaline water, after which .the beef solutigfljs 
given iind the f i ng an p plem en ted by the rectal ii^ections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
cases which do well from the outset on a milk di6t, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne alburn^ 
may be substituted, or the whites of eight eggs may be alternated with Leiws 
beef jolution. At the end of a month, if the condition 
patient may be allowed scrap ed be ef or young^hicken, perfectly 
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bread, aiid farinaceous puddings made with milk and eggs. TjocuI applica- 
tions, c^uch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at Ig^st three monthsj^d 
for the greater portion of the time he should be in bed. 

(c) .Medicinal measures are of very little value in gastric ulcer, and^^ie 
remedies employecT probably do not l)onefit the ulcer, but the gastric catajrli. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artifieint'' 
preparation (suljdiato of sodium, 50 parts; bicarbonate of sodium, fi; chloridir* 
sodium, 3) may be substituted, of which a teaspoonful is taken every morn- 
Bismuth, in doses of 30 to 60 grains throe times a day, and niirale of 
'^vdr may be given, but they influence the as 80 ciatc<l conditions rather thaii 
^he ulcer. 

^ The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
' phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing tlio morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be trietl, but, as a rule, are quite 
* ineffectual. In the milder attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
" irritation over the stomach w’itli mustard or caniliarides is often useful. 

^yhen the stomadi is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomacli through the 
tube, and Leube’s beef solution or milk may be gi\en in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and inghivin 
^^fnay be tried. 'When hajmorrhage occurs tlic i)aticnt should be put under 
the|influence of opium as rapidly as possible. Xo attempt should be made 
check tlie haemorrhage by administering medicines by the moutli; as the 
profuse bleeding is always from an eroded aitcry, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should he given b y the mou tli 
except smdl quantities of ice. In profuse bleeding ailigature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ;,Tiansfiision,. direct fronLartery. to vein by Crile’s method, may 
^ or th^i subcutaneous infiMoa^of saline solution. 

The patients usually recover rapidly from the hajmorrhage and require 
irga in full doses, wliich may, if necessary, be given hypodermically. 

^TSn rgical i ntcrfejence is indicated: (1) In the chronic indurated ulcer. 
E^|)erience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; in.alljcases wluaxJtbe 
ulcer has caused mechanical interferences with the passage of the gastric con- 
(3) i)M^l cases associated with recurring haamorrhages. In young girls 
the single severe attack of haemateraesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe haematemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after ^dironic 
ul cer op eratioii'iip aometimpy helpful. 
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tin tho present state of our knowledge it is not easy to delennine the limits 
^ medical and surgical practice in the treatment of peptic ulcer. The old 
■fltttifltics are not of much avail, since it is quite clear that scores of cases have 
beeil masquerading under the names of hyperchlorliydria, acid dyspepsia, and 
BO forth. The simple non-indurated ulcer is, in the majority of cases, a medi- 

disease. A chronic indurated form is best treated surgically. It is not 
jjilwftys easy to say when a given case ceases to be medical. Much will depend 
Sin the technical skill available. Oastro-entorostomy is not in all hands a sim- 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it ih not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology. — Incidence . — In an analysis of 30,000 cases of cancer, W. II. 
Welch found llio stQiuiUjh involved in 21.4 per cent, this organ thus standing 
next to tho uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sjex, — T. McCrao has analyzed 150 cases from my wards and found that 
there wore 120 iiialcs and 21 females. Welch gives the ratio ns 5 to ^1. 

Aqc,-^ OT7mr 150 cases tho ages were as follows: Botwi‘en twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, *1. Fifty-eight per cent occurred between 
the ages of forty and sixty. Of the G cases occurring under tho thirtieth 
year^ the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occuri’cd between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

SopB . — Among our 150 cases, 131 were white; 19 were negroes. 

Heredity . — Of the 150 cases in only 11 was there a positive history of 
cancer^niie family. In some families, as the Bonapartes, the disease seems 
to prevail. In our series a very much larger number — 38 — ^had a family 
history of tuberculosis. 

Previous Diseases, UaUts, elc.-^A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
. stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Auiommarchi, said that he had always had a stomach of 
iron aJid. felt no inconvenience until the onset of what proved to be .his 
fatal illness. 

7 ilcohoZ.— Seyenty-seven of our patients had used it regularly, 65 of th^ 
nloderately (?), 8 excessively. Trauma . — Only one case gave a positive hi^ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three montlis. ' Gasir\Q JJlcer. 
— Fourrases gave a hislory pointing to uIcct, but there was no instance of 
ulcurcarcmomatosum among the autopsies. 

^M^ tal w oi ry and strain were given occasionally as causes j)fttigjlliie88. 
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Morbid Anatomy. — The most common varieties of gastric cancer are the 
’ adcncHcarcinoma and the 2 ,e 5 cephaloid or me dullary jcar- 

cinoma; next in frequency isr pcirrho us. and then c olloid j^ap^ er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; lesaar .jcnrvaturC; 
148; cardia, 10^; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

nd ^e jin edullarv cancer occurs in soft masses, which i^olve all the coats 
01 the stomach and usually ulcerate early. The tumor may foruL-idllous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colgr, 
and contains much blood. Microscopically it shows a sej^ty stifoma, cnclosyi^ 
alveoli which contain irregular polyhedral and cylmdrical relist cy lin- 
dnsabccUcd epithelioma may also form large irregular masses, out the con- 
sistence is usually toiler, particularly at the edges of ihc cancerous ^ilccrs. 
Microscopically the section shows elongated tubular spaces filled with col- 
umnar epithelium, and the intervening stroma is abundant. Cysts are not 
uncommon in this form. - The^irrhous variety is characterized by great hard- 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen moat frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined wuth the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of the 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. - ThcL-CoUoid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with the nak^ eye large alveoli can be seen filled wi^ the translucent 
colloid material. ThaJnnmnlveolar cancer, is often applied to thk iorm. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

^coNpABY Cancer of the Stomach. — Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qancer at the CMdia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, auaidflr. jpancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffu^* scirrhpua cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by tte weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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j^yis. T^e mobility of the tumors is at times extraordinary and very de- 
ceptive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as sIiomti 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
Jjnipluitic glands in 551 ; in the liver in 475 ; in the pcritonaium, omentum, 
and inteatine in 357; in the pancreas in 122; in the pleura and lung in 1)8; 
in the spleen in sifc; in the brain and meninges in 1); in other parts in 92. 
The lymph-glands atfected are usually those of the abdomen, but the cervical 
aii^ inguinal glands are not infre(|ucntly attacked, and give an important clue 
iiB^iagnosis. Secondary metastatic growths occur subcutaneously, cither at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud- 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appcare<l at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between tlie navel 
and the left margin of the ribs. 

Perforation. — In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the pcritonaium in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within tlie stomach. Occasionally a gastro-cutaneous 
&tula is ^tablished. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into the pericardium. 

Symptoms. — IjoUnl Carcinoma . — The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov- 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our cases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly iui elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or other 
local symptoms. 

^m/Tfirfiil (\f ^ 150 cases in our series, 48 complained-oLpam, 
44 of dyspep sia, 21 pf vomiting, 13 of loss in weight, 3 of difficulty in swallow- 
ing> 1 of tumor. In 7 the featurqg of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. 

Qwvte^ ^t. — Loss, — Progressive emaciation is one of 

the most constant features of the disease. In 79 of our cases in which exact 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 cases; oO to 
60 pounds, 6 cases; 60 to 70 pounds, 4; over 70 pounds, 1 ; 100 poiinds a caM 
of cancer at the cardiac end with obstruction to swallowing. ic oss in 
weight is not always progressive. We see increase in weight under three con- 
ditions: (a) Pssp^x. dieting, with treatment of the ® 

stomach; (6) in case^ of cancer . 0 / thn. pylorus -after relief of the dilatation 
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of the organ by lavage, etc. ; (c) after a profound mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation 1 

Loss in strength is usually proportionate to the loss in weight. One sees 
someTtrmes remarkable vigor almost to the close, but this is exceptional. . 

AuiBfni a is present in a large proportion of all cases, and with the emacia- 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the rod corpuscles 
were above 6 ,00Qd }00 per cubic millimetre. This occurs in the contMjntratcd 
condition of the blood in certain cases of cancer of the* pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,712,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the haimoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in whicli the leucocytes were counted there 
were only 18 cases in which they were above 1^00 per cubic millimetre; in 
only 3 cases were they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary anaemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fejo^r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the leniperaturc 
rise-iibove 101°. In 2 it Avas above 103°. Fiftc'cn ])resen{od fairly constant 
elevation of temperature. Eight presented sudden rises. Two cases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup- 
puration at the base of the cancer. 

Ur^e . — There may be no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tulu'- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
is. conwnon. 

— Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com- 
bination with extreme auajmia. The cancer is usually overlooked. 

The hoigels are often constipated. In only 12 cases in our series was. 
djarrheea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomea progressively weaker. Ttoom- 
Iwaiajaf pne femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

’ Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabcti'-, 
and is believed to be due to an acid intoxication. i 

loss of desire for food, is a fn;- 
quent and valuable symptom, more constant perhaps than any other. Nmsea 
is a striking feature in many cases; there is often a sudden repulsion at tlio 
sight of food. In exceptional cases the appetite is retained throughout. 

Yomitiny may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at lou.i( 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. *there are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, and 
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may cause a fatal icrrnination witliin a few weeks. Vomiting is more fre- 
quent when the cancer involves the oriliees, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 

t he cardiac orilice is involved it may follow at a shorter interval. 
ExtmiSve disease of the fundus or of the anterior or posterior wall may 
be pr^nt without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

IljJBMQTrhage oequrred in 30 of our 150 cases; in 32 the hlocMl.was dark 
and-aUfilfid, in 3 it was 1) right red. Jn 2 cases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called 
g round'^^ vo mit. The blood can be recognized by the microscope as shadows 
ot red IJIood-corpusclcs and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or hajmin crystals 
obtained. 

Pam, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. The pain is de- 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the pain is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. 3'he areas of skin tenderness arc referred, as Head 
has shown, to the region betweem the nipple and the umbilicus in front and 
behind from the lifth to the twelfth thoracic spine. 

Examination of the SroMACii Contents. — The vomitus in suspeeted 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the matt^rial should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num- 
bers nccur, one, the Opplcr-Boas bacillus — an unusually long non-mobile form 
— ^is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarcinae 
less frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. liatcr, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for hsemin crystals. Fragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. ^ . 

Examination of the Test Break f(Uit.-^T\ic Ewald test meal, consisting 
ef a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. !^he Bom test meal, consisting 
^f a gruel made of a tablespoonful of oatmeal flour in a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enoraous 

of observations made of late years, it may be said that free HU i» absent 

a large proportion of all cases of cancer of tlie stomach. Of 94 cases m 
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which the contents were examined in 84 free HCl was absent. In 5 un- 
doubted cases the reaction was good; in 2 of these the history suggested 
previous ulcer. HCl may be absent in chronic gastritis and in atrophl.j2j£_th« 
gastric mucosa. The presence of lactic acid after Boas’ test meal is 
\ as a valuable sira. 

PuYSTcvL Examination.— After a preliminary survey, em- 
bracing the facies, state of nutrition, etc., particular direction is given to tlio 
abdomen. An all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, tlie 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub- 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass — these, together or singly, may be seen on careful inspection. 
I can not emphasize too stronglv the value of this method of examination, 
to .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu-^ peristalsis was visible; in 3 cases move- 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation witli carbonic- 
^id.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mav 
bzijug a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series.' Falpa- 
— In 115 cases a tumor could be felt; in 48 in the epigastric region, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo- 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how largo a projior- 
.j^iion of the cases the tumor is in evidence. In rare cases examination in tlio 
knee-elbow position is of value. Mobility in gastric tumor is a point of muc h 
importance. Fij^t, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration ; second ly, the communicalinl 
pulsation from the aorta, which is often in its extent suggestive ; thirdly, the 
intrinsic movements in the hypertrophied muscu laris in the neigUBorhocd 
of the cancer. This may give a remarkable character to the mass, causinj' 
it to appear and disappear, lifting the abdominal wall in the epigastric region ; 
and, fourtWy, mechanical movements, with inflation, with change of postuiv, 
or communicated with the hand. Tumors of the pylorus are the most mov- 
able, and in extreme cases can be displaced to either hypochondrium or puslu‘<l 
far down below the navel (see illustrative cases in my Lectures on the Diag- 
nosis of Abdominal Tumors). HailLJilupalpaUon common ; the m^s is 
usually, hasd, sometimes nodukr. Gas can at times be felt gurgling tlTrougli 
the tumor at the pyloric region. 

Percifssion gives less important indications— the note over a tumor is 
rarely flat, more often a flfltiympany. Auscultgiion may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complioations. — Secondas^fixs^pihs are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonaeum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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f^rfoTo tion may lead to peritonitis, but in 3 of our 4 cases there was no 
general involvement. Cancerous ascites is not very uncommon. Doc'k has 
called attention to the value of the e.vami nation of the Auid in such cases 
as a help to diagnosis. The cells show mitoses and arc very characteristic. 

the liver is very common ; the enlargement may he vc'ry 
great, and such cases are not infrequently mistaken for ])rimai 7 cancer of 
the organ. Involvement of the hjmpli-glands may give valuable indications. 
The re, may ^ early enlargement of a gland at the posterior border of the 
l eft stemo -cleido-mastoid muscle; later adjacent glands may become alfoclcd. 
This occurs dso in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not be confounded with the 
pscudO'Upomc fiu^-clavicuhnn of Verneuil. 

A very remarkable picture is presented when the cancer sloughs or be- 
comes gangrenous; the vomitus has a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may be iivea]. J have, however, met with the hecal 
odor in a case with incessant vomiting; there was no perforation of the colon 
at autopsy. 

Gonne. — ^While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
cases in which we could determine accurately the duration, 15 lasted under 


three months, 10 from three lo six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.— In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. Practically the chief dilficulty is in those cases 
which present gastric s\mptoms or ana}mia, or both, without the presence 
of tiumor. In the one a chronic gasiritis is suspected; in the other a primary 
anajmiaA In chronic guslrilis the history of long-standing dyspepsia, the ab- 
sence of cache.xia, the absence ol lactic acid in the lest meal, and the less 
striWng blood changes are the im])ortant points for consideration. Ihc cases 
^ with grave (UKPmiu without tumor oiTcr the greatest difliculty. ihe blood- 
count is rarely so low as in pernicious anaemia, a ])oint on which I. 1*. Henry 
has laid special stress. In only 8 oJ our 59 cases with careful blood exami- 
nation was the number lielow 2,000,000 per cubic millimetre. The lower 
color index, as in second ar if a mem ia, the absence of megaloblasts, andja Icuco- 
cytosis speak for cancer. Some lay stress on the dilfcrcntial count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion Icucocytosis might be a help in some cases. 
The chemical findings arc of greater value.^ Tlic constant presence of lactic 
acid and the absence of llCl have in several of our cases suggested the diag- 
nosis of cancer, which has been verified later on by the development of a 

tumor. , ., 

' From ulcer of the stgjnach malignant disease is, as a rule, readily recog- 
nized. The ulcus carcinomaiosum usually presents a well-marked history of 
nicer for years. Ilemmeter has given a good nccount of thi'i rare condition 
in his r^nt work on the stomach. The greatest diffieiilty is offered when 
there is ulcer with tumor due to cicatricial eoniraction alioiit tlie pylorus. In 
3 sudi cases we mUtook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyper^lorhyd^ is the most important single feature j 

and, taken with the gastralgic attacks and the haemorrhages, rarely leave ^ubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oft^n makes the dia^osis. 

The practitioner should recognize the fact that there are caws of cancer^ 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment. — In early surgical treatment lies the only hope, hut there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is shmetimes possible. In a 
majority of cases the operation is only palliative. * In suitable cases early explo- 
ration should bo ad\ised; the operation per se is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par- 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The cxcessiie 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (iTb j-ij) and carbolic acid are very useful. The bleed- 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor. — Non-canceroua tumors of the stomach rarely 
cause inconvenience, polypi' (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa — pohjadenome en nappe of the French. 11. 15. An- 
derson has described a case of remarkable multiple cysts in the walls of the 
stopiac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomacli. 
The most extraordinary is the hair tumor y of which there arc 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGill 
University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancel*. 
Of 7 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPBRTROPHIO STEXOBIS OF THE PTLOEUS. 

1. In Adnlts. — Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was ^^ell 
described by the older writers. Tlia. symptoms are those of dilatation#! tlie 
stomach. The condition has been fully discussed by Boas (Archiv fur Vei' 
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dauungskranklieiten, Bd. d, I), wlio reports two interestinj; cases with suc- 
iccBsful gastr o-entcrostoiiiy. Tlic question is whether some of these eases may 
congenital, as there have been instances reported in girls as 
earl^ as tlie twelfth and sixteenth years. 

2.' Congenital. — First described in 1897 by John Thomson, of Edinburgh, 
Ttmch attention has been paid to this condition, wliich seenw very common, 
reports 20 cases (1905). 

^ In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
/g^tit^odic contraction is the important factor. The diagnosis is easy — visible 
^^ristalsis and palpable tumor. 

An extraordinary nundjcr of cases have been re]X>rtcd within the past few 
years, and of 3:1 o])erated ujjon 17 have recovered ((Hogg, November, 1901). 
l)ieting, nasal fec'ding, and lavage should he tric'd before operation. In the 
case of a bottle-fed baby, a wet-nurse should bo obtained. 


Vn. Ki^OBBHAQE FEOM THE STOMACH. 

(HaBxnatemeBis.) 

Etiology. — Qastrorrhagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer j (b) ulcer; 
(c) diseage^of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; (d) acute congestion, as in gastritis, and possibly in vicarious 
hajinorrhage; (e) JoTjawing operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric nnicosa may occur, from 
which hajrnorrhage takes ])laco. Many cases have followed operation for 
apjKindicitis. It is a very fatal complication, as it is usually assoidated with 
l)eritoniti8 (Bichardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis oi the port^ 
vejn, or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (b) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir- 
culation. 

3. ^ic: (a) The poisons of the specific fevers, small-pox, measles, yellow 
fever; (b) poisons of unknown origin, as in acute yellow atrophy and in 

. pu^ura; (c) phosphorus. 

4. Traumatism : (a) Mechanical injuries, such as blows and wounds, and 
I occasionally by the stomach- tul)C ; (b) the result of severe corrosive poisons. 

6. Certain constitutional diseases: (a) Hajmophilia; (b) profound anae- 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 

cholffimia. . . 

6. In certain nervous affections, particularly hysteria, and occasionally 
m progressive paralysis of the insane and epilepsy. 

7. The blood may. not always come primarily from the stomMh. Tto 
it may belong tolhe nose or the pharynx. In haemoptysis some of the b 
may find its way into the stomach. Again, in blowing from the mwphagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of mpture of aneurism and of the (rsophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Gaatioetaxis. — Under this name Hale Wliite describes cases of haemor- 
rhage fi-om the stomach in young girls without any lesion of the mucosa. 
They are often piistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neuris m of Jhc.aoi-ta or of its branches may 
rupture into the stomach. There arc instances in which a patient has vom- 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants haematemesis may occur alone or in connection with 
bleeding from other mucous membranes. 

In i nedica L practice, haemorrhage from the stomach occurs most fre- 
quently in connection wdth ^rhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. — When death lias occurred from the haimatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to be bonie in mind that fatal hiemorrhage may come 
from a small miliaiy aneurism communicating with the surface by a pin- 
hole perforation, or the bleeding may be due to the rujdure of a submucous 
vein and the erosion in the mucosa may bo small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with i)ortal obstniction, whether duo- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by ha:‘morrhage, one may some- 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent cither in the stomach or in the 
portal system. In such cases the msophagus should be examined, as the bleed- 
ing may come from that source. In toxic cases there are invariably hoeinor- 
rbages in the mucous membrane itself. 

Symptoms. — In rare instances fatal syn cope may occur without any vom- 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly load to profound anuemia 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal haemorrhage from the stomach is met with in ujeer, cirrhosis, culaigo- 
ment of, the spleen, and in instances in which an aneurism ruptures into tlio 
stomach or cesophagus. Gastrorrhagia may ocemr in splenic anmmia or in 
leukajmia before the condition has aroused attention. 

The vomilfid -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from tlic action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
during seven days ten pounds, by measurement, of blo^. The usual aymp- 
tomis of anaemia develop rapidly, and there may be slight Jfi:^er, and subse- 
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quently co dema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
00 ^ after very profuse hamorrhage. Blindness may follow, the result either 
of tiux^mbosifl of the retinal arteries or veins, or an acute degeneration of the 
gangUon cells of the retina. 

SiagiioiiB. — In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter- 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may bo 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose Dr pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between haamoptysis and 
haematemesis, though the coughing and the vomiting are not infrequently 
combined. The following are points to be borne in mind in the diagnosis : 


HiBMATEMESIS. 

1. Previous history points to gas- 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HJ3MOPTYSI8. 

1. Cough or signs of some pul- 
monary or cardiac disease precedes, 
in many cases, the hsBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed Avith it. 

4. The cough persists, physical 
'signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Srognotif. — ^Except in the case of rupture of an aneurism or of large 
veins, hflBmatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic onlargonient than in 
or cancer. In ulcer it is to bo roinomberod that in the chronic hflcmorrhagic 
form the bleeding may recur for years. The treatment of liajmatemesis is 
oonsider^ under gastric ulcer. 
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vm. NBXntOSBS of the stohaoh. 

(Kervoua Dyipepaia.) 

The studies ' of Leube, Ewald, Oacr, Rosenbach, and many others have 
shown that ^ipus functional disturbances of the stomach may^)eoi»%\Kithout 
any discoverable anatomical basis. The cases are iqct.jrith most frequently 
in those who have either inherited a nervous constitution or who have gradu- 
\ally, through indiscretions, brought about a condition of nervous prostration. 
Not infrequently, however, tlie gastric symptoms stand so far in the fore- 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the b^y. 

The nervous derangements of the stomach may be divid^antp motor, 
secretory, and sensory neuroses. Tluise disturbances rarely occur singly ; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As IjcuIm) 
has pointed out, the sensory disturl)ancea usually ^ay the more important part. 

The aufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, fresh-complexioncil individual whose 
only complaint is distress and uneasiness after eating. 1 have folio weil 
BiegeVs class! fleat ion. . « 

I. Motor Neuroses.— (a) Hyperkinesis or Supermotility.— An increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon superacidity or ^upersecretion of the gastric juice; but it 
mRy occur primarily^ possibly f rqm reflex causes. The, diagnosis is to Ihi 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical syuaptmns. 

(6) PmijSTALTic -U nrest. — This condition, as described by Kussmaul, is: 
an jBxtremely common and distressing symptom, in neurasthenia. Shorilv 
Sfter eating the peristaltic movements of the stomach are increased, and 
borj^^xygQU and gurgling may be heard, even at a distance. The subjective 
senflations are most annoying, and it would appear as if in the hyperaesthqlie 
condition of the nervous system the ^patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion increases this peristalsif’ 
It may extend to the intestines, particularly to the duodenum, and on palpa 
turn over this region the gurgling is most marked. The movement may l> 
aoti-penstalsis, in which the wave passes from right to left, a condition whid 
may also extend to the intestines. There arc cases on record in which colore 
endnata or even sQrbala have been discharged from the mouth. 

(c) Itoyous Eructations. — Aerophobia . — In this condition sesew attack 
of-^noMy eroriations, following one another often in rapid succession, occu^ 
Whea-xioloif they last for hours, or days. At other times they occur in paTo> 
y^, depending often upon mental excitement. They are more commoiil 
obseryqjJ^ inllqrdarical..TO and neurasthenics , but also, not infrequent!; 
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in (Jiild ren. Tho hysterical nature of the affection is sometimes teslified 
to by the occurrence, especially in childi*en, of several instances in one, 
household. 

The ex pidlfid gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may^ be clearly ob- 
served, but in other instances the act of swallowing may be almost or i]uitc 
imperceptible. Bouveret considers the condition due to a spasm of the })har- 
yi^ which causes involuntary swallowing. Oscr has suggested that the air 
‘ may enter by aspiration, tho stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas wdiich has never actually reached the 
stomach, but is brought up f l om the oisophagus. 

, (d) Nebvous VoiaiTTXci. — A condition which is not associated with ana- 

tomical changes in the stomach or with any state of the contents, but is due 
to nervous influences acting cither directly or indirectly upon the centres 
^r^iding over the act of vomiting. The patients are, as a ndc,. women — 
iSisually biunettes — and the subject of more or less marked hysterical mani- 
festations. f A special feature* of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wdiich are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not impair(*d, a feature which may give a clew to 
tho true nature of the disea«;e,‘as there may be no other hysterical manifesta- 
tion present. As noted by Tuekw'ell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
1 acetone and diacctic acid ha\e been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soiLi every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. Wo have had 
it least two fatal cases. In some instances, after ])ersisting for weeks or months 
at home the patient gets wh*11 in a few^ days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system — ^particularly locomotor ataxia — forming part of the gastric crises. 
Ijeyden has reported cases of primary periodic vomiting, which he regards 
as a neurosis. 

(c) fiUMWJATiON; Mkbycismus.— I n this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras- 
thenic OT^^ hyste rical pe rsons, epileptics, and idiots. In some patients it is 
hereditary'. There is an instance in which a governess taught it to two chil- 
dren. The habit may persist for years, and docs not necessarily impair the 
health. ^ ^ # 

if) Spasm op the Cardia. — Spasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may^ follow the introduction 
of a Rflimd.ihasty eating, or thrt taking of too hot or t(w cold food. 

QCiaiUn tetaniis and also^ hysterical and Neurasthenic individuals, espwially 
in whom, if, it be combined with pyloric spasm, it may 
result in^inful ^gastric distention—" pneumatosis.” Here the ^spasm may 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

{ 9 ) S^LORic .S^ASM. — This is usually a secondary occurrence, following 
Buperacidity,;^§upcr8ecretion,^iulccr, or^the introduction into the stomgeh qf I 
irritating substances. The spasm often ca,\jLses pain in the region of the ^ 
pylorus and inJreased gastric peristalsis. In cases where the spasm is com^ 
bined with superacidity and supersecrotion marked dilatation with atony may ^ 
follow ; it is questionable, liowever, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. — Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding, ito organic disease of the stomach itself, or 

V to general wasting processes. In some otherwise normal individuals of neu- 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classeit among the neuroses. The symptoms arc usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances — ^feel- 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(i) Insufficiency oh Incontinence of the Pylorus. — This condition 
was described first by de S4r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
Inflation of the former, as well as by the presence of bile and intestinal con- 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cardia. — This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. — (a) Hyperacidity; Superacidity; Hypeu- 
cniWRHYDRiA. — Nervous dyspepsia with hyperacidity of the gastric juiec'! 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young and 
neurotic .individuals. Oswald has pointed out its remarkable frequency jn 
chlorotic girls. The sygiptoms are very variable. They do not, as a tu1(', 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, soino- 
:jtim^„ol burning in the epigastrium, commonly associated with4acid.£CP«ln' 
tions. If vomiting jKJCur 8, the pain is relieved. The patient is usually rcln- 
tiveiy well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcor 
has been referred to. There is commonly constipation. 

(&) Sl^PERSECRETION, INTERMITTENT AND CONTINUOUS. — This is„ a foriH 
of. dyspepsia which has been long recognizc^d, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juit'C 
may be intermittent or continuous. The secretion under such circumstancorf 
is usually superacid, though this is not always the case. The periodical form 
— ^the gastroxynsis of Rossbach — may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted io 
a very small spade of time. Such cases are rare, and are especially associato<l 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It* usuftUy i^ts jn with a gnawing, jinplea8ant.8Cflisation 
( in ihe stomach, severe headache, and shortly after the patient(|VQiaiiiML-^^^^ 
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watery g^retioa of such acidity that the thi’oat is irritated and made raw and 
sore. As motioned, the attacks may be quite independent of food. Cgn~ 
ii ntious suversecreti on is more common. The constant presence o^ fluid in 

stomach, together with the pyloric spasm, which commonly results from 
Sffie irrita tion of the ovcracid gastric juice, arc followed by a more or less 
dilatation, pigestion of the starches is retarded,* and there are 
^aj^ffoetations of acid fluid and gastric distress. This secretion of highly acid 
j^tric juice may continue when the stomach is free from food. In these 
burning acid eructations, and even vomiting, occurring during tho 
mgbt .aod. early in the morning, are rather characteristic. 

(c) Nervous Subacidity or Ixacidity; Achylia Gastiuca Nervosa. — 
Lack of the normal amount of acid is found in chronic catarrh, and particu- 
larly in c^c er. As Leube has shown, a reduction in the normal amount of 
acid may exist wjlli the most pronounced symptoms of nervous dyspepsia and 
yet the. stomach tViII be free from food within the regular time. A condition 
in which free acid is absent in the gastric juico may occur da, cancer, Jn ex- 
trepiesclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. Jn most of these eases, though there be no free 
acid, yet the other digoslive ferments — j)epsjn and the curdling ferments — 
or their zymogens are to be demonstrated in the gastric juico. There may, 
however, be a complete absence of the gastric secretion. To thesii cases Ein- 
liom has given tho name of ackylia yasinra. 4’bis condition was at first 
thought to occur only in cases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. In a case 
of Einhom’s the gastric secretions returned after five yeai’s of total achylia 
gastrica. 

The symptoms of subacidity, or even of achylia gastrica, vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the inucosa, and, as a rule, arc not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer- 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
Jn the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in tho region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — (a) IIypeiusstilesia. — In this condition the pa- 
tients complain of|f^ness, .p ensure, ^weight burning, and-so- forth, during 
diges^n^ just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear (juitc 
normal. Sometimes these distressing sensations are present even when the 
stomach-is- empty. These symptoms are usually associated with other mani- 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre- 
•^ribed as a medicine may be well borne. In severe cases the patient may be 
re<luced to an extreme degree by starvation. 

(6) Ga^iraloia; Gastrodynta. — Severe pains in the epigastrium, parox- 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
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toms (it is this form which will here be described) ; (2) in„chroiue ^iseaw'^ 
of the nervous system, forming the so-called gastric crises; and (3) in orgai^ ; 
disease of the stomach, such as ulcer or cancer. t 

The functional neurosis occurs ^chiefly in women, very commonly in cou- ^ 
nection with disturbed menstrual function or with pronounced hysterical symp- 
toms. The affection may set in as early as puberty, but it is nM)re common at 
the menopause. Anscnuc, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani- 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
oi 4 t.^aatralgia_of purely malarial origin. 

Th^ symptoms are very characteristic; tKe/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and aroniul 
the lower ribs. (The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup- 
position in some cases thaL the affection is due to malaria. ' The most markcnl 
^riodicity, however, may be in the gastrajgic attacks of ulcer. ^^They fre- 
quently come on at night. -Vomiting is rare; more commonly thqf:taking of 
food relieves the pain. To this, however, there arc striking exceptions. 1 Pres- 
sure upon the epigastrium commonly gives relief, but deep pressure may he 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid iqxin the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to thiMii. 

The diagnosis offers many difiieullies. ^Organic disease either of the stom- 
ach or of the nervous system, particularly the gastric cris^ of locomolor 
ataxia, must be excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic o£ 
simple gastralgia, hut to this there are many exceptions, and in cancer tho 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet arc important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of tlie 
case which enable us to make the diagnosis. In gall-stone colic jaundice 1?^ 
frequently absent, and in any long-standing case of gastral^a, in which tbe 
attacks recur at intervals for years, the question of cholelithiasis should he 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful ncrvoiij 
dyspepsia until a more severe attack than usual was followed by jaundice. A 
the same time, there was a neurotic physician in the hospital who had had 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
' said, with jaundice. At oiKjration his gall-bladder was normal 1 
(c) Auoi^AL Tgfl OF TUB SJSNSE OF IIUNOEE ANP, REPLETION ; 

♦ ^Abnormally excesMve hunger coining on often in paroxysmal attacta, whic^ 
cause the pajient xo commit extraordinary excesses in eating. This conditi<j’^ 
may occur in diabetes raellitus and sometimes in gastric disorders, particular!' 
those associated with supersecretion. It is, however, more commonly seen m 
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hysteria and 'in psychoses. It may occur in ccTel)ral tumors, in Ci raves' dis- 
epilepsy. 

fr'^The attacks often begin suddenly at night, the patient waking with a 
Reeling of faintness and pain, and an unconlpollahlc desire for food. Some- 
times such attacks occur immediately after a largo meal. The altack may 
ie relieved by a small amount of food, while at other times t*normous quan- 
^tios may be taken. In obstinate cases gastritis, atony, and dilatation fre- 
quejitly result from the abuse of the stomach. 

4toi^‘ — absence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels empty.” There arc usually other well-marked manifestations of hys- 
teria or neurasthenia. 

^tjor^^x^^rvosa . — ^'Phis condition, which is a manifestation of a neurotic 
tcmperamenf,’''ii^ discussed subse<piently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. — ^Phe most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of n'tlex origin should be borne in mind. A largo 
proportion of cases of nervous dys])epsia arc dependent upon menial and physi- 
cal exhaustion or worry, and a vacation or a change of scene will often accom- 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. '^Phis alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results are perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

InjsflniiflC. care should be taken to cat slowly, to avoid swallowing 

ton large morsels or irritating substances. The methodical introduction of 
thick sountls may be of value. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation— the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Str^rchnine in full doses may be of value. 

In the distressing cases of l^ypuracidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The buiming acid eructations may be rc- 
this way. The diet should be mainly albuminous, and 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starche^^ should be sparingly allowed, and only m most 
digestible forms. Fata, arfi. f airly well borne. 

IjiTni t -in g the natient to a strictly meatilifit is a valuable procedure^ 

associated with hyperacidity. The me(tt should be takra 
eitliOTnw OTwf an insuperable objection exists to this, very slightly c^ked. 
It is best given finely minced or grated on stale bread. An ample ^ “ 
31 ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of ^tter. This may be taken three times a day wiQi 
a glass of Apollinaris water, soda water, or, what is just as satisfactory', spring 
water. Tha Juid ahojild not be taken too cold. Special care should be taken 
in the examination of the meat to guard agaiust tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, aftet* which time the less readily digested articles of 
food may be gradually added to the dietary. 

^ In j^ersccretion the use' of the stojnachrtnbe is of the greatest value. In 
the periodical form it should be used as soon as the attack b^ins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bSside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses arc also indicated. 

In cases of cotUinued supersecrction there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should bo administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
or wit h nitrate of silver is of great value. To reTicV^'paiti large quantities of 
bicarbonate of soda or magnesia should be given at the height of digestion. 

^nlsuSdcidUy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-v^ue.j- In a chy lia gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

f In marked hypercesthe^, beside the treatment of the general condition, 
nitrate of silver in doses of gr.J-J, taken in % iij-S iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' The.,gaatralgia, if very severe, requires morphia, which is best adminis- 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe. It is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of fte 
drug. Chloroform, in from 10- to 20-dTop doses, or Hoffman’s anodyne ^1 
sometimes allay the severe pains. The general condition should receive cMCftl 
attention, and in many cases the attacks recur until the health is restored fj 
change of air with the prolonged use of arsenic. If there is ansemia iron may 
fe'^ven freely. Nitrate of silver in doses of gr. J to i in a large elaret-glass 
of water taken on an empty stomach is useful in some cases. 

' There are forms of nervous dyspepsia occurring im.women who are often 
weU nourished and with a good color, yet who suffer — ^particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis- 
turbed for two or three hours, after which they are arous^ with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Cpn^ipation is, however, usually preeeiit. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. Thfl^fats, stjUKltes, im d sugar s should to restricted. A diastase ferment 
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ppsyneiuiies useful. The flatulency may Ihj treated by the methods alwvo 
Napyhalin, salicylate of bismuth, and salol have been, rccom- 
. ... Some of these cases obtain relief from thorough irrigation of the 
icolofit at bedtime. 

The treatm^t of anorexia nervosa is described subsequently. 


G. DISEASES OF THE INTESTINES. 

L DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABEHCEA. 

Catahhhal Enteritis; Diarrhcea. 

In the classifleation of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli- 
tis, colitis, and proctitis have been recognized ; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology. — Tlie i^auacs may be either ptijtUI£y or stigotidai’y. Among the 
causes of j^rim arji qalarrhal enteritis are: Improper food, one of the most 

frequent, especially in cliildren, in whom it^llows overeating, or tlie ingestion 
of Jbnxipa^ruit. In some individuals special articles of diet will always pro- 
duccKA-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
to i ncroa ^,, jioristalsis induced by the offending material, (i) YaiifiwaJtftXic 
snhatances. Many of the organic poisons^. such as those produced in the de- 
compoaiti.Qn pf_ milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. Changes in the weather. A, fall in the temperature of from 
twenty.. to . thirty degrees, particularly in the spring or autumn, may induce — 
how, it is difficult to say — an acule diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qji Ihe.other hand, the diarrhocal dis- 
eftgeg.pf children are associated in a very special way with the excessive heat 
of fiunmer months, Changes in the constitution of the intestinal secre- 
ti9®i8‘. We know too little alx)ut the succus entericus to ho able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that anvincjceagfi^in, the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently usc<l by the older 
writers. Possibly there arc conditions in which an excessive ajiiount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
wmtentsj^but the opposite state, a «^^ty ^gretion. by favoring the natural 
fcriasi nt a ti ve processes, much more commonly causes an intestinal catarrh. 
Abseacfiuot.tbe pancreatic secretion from the intestine has been associated in 
certain cases with a f attv diar rhoea. (^) Nervous influences. It is by no 
uieans'clear how mental states act upon the bowels, and yet it is an old and 
l^tworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply from 
88 
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increasiMl i>cristalsirf or increased secretion, and an) usually dcscTil)cd under 
the heading n^moua^diarrhcca. In children it fraiuently follows fright. It is 
common, tw, in adults as a result of emotional disturbances. Canatatt men- 
tions a surgeon who always before an important operation liad watery diar- 
rhcea. In hysterical women it is seen as an occasional occurrence, due to 
transient excitcwient, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary^ causes of intestinal catarrh may be mentioned: {n) 
Infectious dis eases. I^i^nte^, cholera, typhoid fever, pyamia, septigjmia, 
fnl^pmulnuia and pjmumonia are occasionally associated with ^estinal catarrli 
In dysentery and typhoid fever the ulceration is in part responsible for tlie 
catarrlial condition, but in cholera it is probably a direct influence of 11 lo 
bacilli or of the toxic materials produced by them. ^^) The extension of 
inflammatory processes from adjacent parts. Thus, in peritonitis, cj^tarrlial 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc- 
esses are common. Giro.ulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in nf fhe^liv(»Tj 

such as cirrhosis, and in chronic affections of the lieart and lungs — aU condi- 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels. (<^ In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy. — Changes in the mucous membrane are not always vi.^i- 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion — the three 
signs usually laid down as characteristic of catarrhal inflammation — ^may he 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine ihe tips of the valvulse conniventea may be deeply injected. Even in 
extreme grades of portal obstruction intense hyperaemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The Beya£!a.i«patflhes may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
f^ligular ulcers. This may l)c a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of the 
diaxxhoea. 

When the process is more chronic the mucosa is firmer, in some instaneea 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — ^cute and chronic forms may be recognized. The important 
i^ptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhosa is invari- 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nervous and other influences. It is probable that catarrh of-lhe. jejunum 
may exist wijhout- any diarrhoea; indeed, it is a very common eircumstance 
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find post mortem a catarrhal state of the small bowel in persons who have 
4^ had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
wjjute tint. < The consistence is usually very thin and watery, but in some 
instances tho stools are pultaceous like thin gruel. '.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellovdsh-brown 
mucus. .Microscnpically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion- 
ally cholosterin wd Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
partieularly when due to food. It is of a colieky eharaeter, and when the 
colon is involved there may be tenesmus. More or loss tympanites exists, and 
there arc gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas frdin one part to another. In the very acute attacks there may be vomit- 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and tlie pain excessive, there may be collapse symptoms. Tho 
number of evacuations varies from four or live to twenty or more in tho 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

fijiroTiie catarrh of the bowels may follow the acute form, or may come on 
gradually as an independent aflection or as a sequence of obstruction in the 
portjJ_circulation. It is c harac terized by diarrhoia, wUh-or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrhcea 
is of Alieftterjc character, and u'hen the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhma will be 
mbsequently described. The general nutrition in these chronic casttj is 
^reatly disturbed; there may be much loss of flesh and great pallor llic 
patients arclndincd to suffer from tow spirits, or hyiiochondriasis may develop. 

Diagnosis.— It is important, in the first place, to determine, it possible 
whether the large or small bowel is cliiefly affected. - In catarrh of the small 
b owel the dMUhww-ia less marked, the pains are of a colicky eharaeter, bor- 
borygmi are not so frequent, the faMies usually contain portions of fooil, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucis. '-When Uie large intestine is at fault there may be nj)^ 
whatever, as in thc"catarrh of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, it e 
lower portion of the bowel is involved, there may bo marked 
stools have a uniform soupy consistence; they are grayish in color and granu 
lar throughout, with here and there flakes of mucus, or they may contain 


be made. It is usually associated with acute ^tritis , -i -E ^ 
extends into the bile-d^t, with jaundice. Neither jejumtis nor ileitis can 

i>e separated from general intestinal catarrh. an intestinal 

Tho Cediao Meotion.— Under this heading Gee has d^ribed 
disorder, S commonly met with in chUdren between the ages of one and 
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^Ye, characterized by the occurrence of paje, loose stools, not unlike grhi^ or 
oatmeal porridge. They are bijlky, not watery , yeas^, frothy, and ekttemely 
ofteasiye. The affection has received yarlDus names, such as m 

di ^frhfm ch^dos a. It is not associated with tuberc^ous or other H<^^taiy 
disease. It^hegins insidiously and there are progressiye, wasting, 'yfeaknessj 
and pallor. The belly becomes doughy and inelastic. There is often? flatu- 
Iracy. Fever is usually absent. The disease is lingering •an^ a fatal terrdina- 
tion is common. So far nothing is known of the pathology of the 'disease. 
Ulceration of the intestines has been met with, but it is not constant. 

Sjrue or Psilosis. — A remarkable disease of the tropics, characterized by 
t- " a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth ; great wasting and auju- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stoola; 
very generally by more or 1 cm diarrhoea ; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief, symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of tlic 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. Witli 
these gastro-intestinal symptoms there are associated anoemia and general wast- 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends reat and a milk diet as curative in a large proportion 
of J;he cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphtheritic or Croupous Enteritis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs mest-frequently. as a secondary process in th( 
ijtf^tioua diseases — pafiiunonia, pyaemia in its various forms, and typhoic 
fever; ^ as a terminal process in many chronic affections, such as Bright’i 
^figase, ni rrh^R or c qpqc^ ; and (c) as an effect of certain poisom 

p^mfircury, lead, and ar^ic. 

' Jhere are Qitefe.diferent anatomical pictures. In. one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtheriti' 
endate situated upon a deeply congested base.^In some cases all grades ma; 
be seen between the thinnest film of supcrfici^ necrosis and involvement o 
the entire thickness of the mucosa, Jn jthe colon similar transvemly arraugc< 
a;:^ pf necrosis are seen situated upon hypercemic patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2.IiLa.JOCond'^roup of cases the membrane has rather a croupous chiraclci 
It is grayish-white in color, moVe flake-like and extensive, limited, perhiip! 
to the C8BCum.{Or to a portion of the colon; thus, in several cases of pneumoni 
I found this flaky adherent false membrane, in one instance forming patebt 
1 to'ft pm. in diaiueter, which in form were not unlike rupia crusts. 
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group the affection is really a follicular^ enteritis, involving the 
’j Slitary glands, which are swoll en and capped with an area of diphtheritic 
iiSSSfflror are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi- 
tion is unexpectedly met with post mortem. Iiunthec.- instances there are 
dianditta, paA%*hut noi^ften tenesmus or the passage of bloodstained mucus. 
In t ]^.. in»QJQa8e8 the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the 83nmptom8 
are often trifling. 

The ulcerative colitis of chronic disease may be only a terminal event in 
these diphtheritic processes. 

Phlegmonous Enteuitis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
i with_ifidtu58US,ception, strangulated hernia, and chronic obstruction. Apart 
I from these conditions it occurs most frequently in the duodenum, and leads 
0 suppuration in the submuc-osa and abscess formation. Except when asso- 
iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble tliose of peritonitis. 

Ulcehative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels : 

(a) Follicular Ulceration. — As previously mentioned, this is met with very 
3ommonly .in the diarrhoeal diseases of children, and also in the secondary 
Dr terminal inflammations in many fevers and constitutional disorders. The 
alcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
Df some writers. 

(&) Stfi£^xal ulcers, which occur in long standing cases of constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The faecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Sisipl$ .Ulcerative Colitis. — This affection, which clinicaUy..ifl charac- 
terixed-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
i^ot a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may bo very extensive, so 
fliat a large proportion of the mucosa is removed. The lumen of the colon 
sometimes greatly increased, and the muscular walls hypertrophied. There 
are insfanc^ in which the bowel is contracted. Frequently tlie remnants of 
Ihe mittosa are very dark, even black, and there may be polypoid outgrowt s 

^tween the ulcers. ^ j u 

Th^ cases rarely come under observation at the outset, and it is ainicmlt 
^ speak of the mode of origin. They are characterized by 

There isij^rdy blood ot.pufl 

3 Constipation max Jternate with the diarrhoea. There is nro- 
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ally great impairmeut of nutrition, and the patients get weak and Sfdlow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and beeome chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the ctfses which we have learned to recognize as amoebic dysentety 
resemble this fonn very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. The ulcerative colitis met with in insti^- 
tions, such as that described by Oemmel, of the Lancaster Asylum, seems to 
be a tnie dj^sentery. Dickinson has de8cril>ed what he calls nlhiiniiniMiftidmm 
tWffof The bowels iii ensw of contracted kidney. 

(d) IHceration from External Perforation. — ^This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre- 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from the perforation. 

(e) Cancerous Ulcers. — In very rare instances of multiple cancer or sar- 
coma the submucous nodules break down and ulcerate. In one case the ileiira 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomt 
in the ncighl>orhood of the shoulder-joint. 

(/) Occasionally a solitary ulcer is met with in the caecum or colon, whicl 
may lead to perforation. Two instances of ulcer of the ctecura, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and Idd to fatal peritonitis. 

Diagnosis of Intestinal Ulcers.-— iAs a rule, diarrhm a is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso- 
ciated with frequent stools. The character of the dejections is of great im- 
portance. Pus, shreds of tissue, and blood arc the most valuable indications. 
E p (Ki curs most frequently in connection with ulcers in the large intestiuc, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indicatioiidhut it has come from 
without, most commonly from the rupture of a pericascal abscess, or in women 
qfan absccM pt the brpad ligmnent. Pus may also bo present in cancer of 
tlie lx)wel] or it may be due to local disease in the rectum. A purulent mucus 
may be presei^t in the stools in cases of ulcer, but it has not the same diag- 
nostic value. The swollen, sago-like masses of mucus which are believed hy 
some to indicate follicular ulceration are met with also in mucous colilii^- 
^ Haemorrhage is an important and valuable symptom of ulcer of thp bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ije specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

S^^ tVy o^ents of tissue are occasionally found in the stools in ulcer, particu- 
larly in the extensive and rapid sloughing in dysenteric processes. J Definite 
portions joI mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. ^ Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may result, or if perforation takes place in 
the posterior wall of the ascending oi: descending colon, the production of a 
large abscess cavity in the retro-peritonaeum. In a case at the University ITos- 
^.pital, Philadelphia, there was a perforation at the splenic flej^ire of the colon 
with an abscess containing air and pus — a conijition of subphrcnic pyo-pneu- 
^j^thoraz. 

* 

Treatment of the Previous Conditions. 


(а) Acute Dyspeptic Diarrhoea. — ^All solid food should be withheld. If 
vomiting is present ice may be given, and small (juantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti- 
ties of indigestible material, castor oil or calomel is advisable, but is not neces- 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colic is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrluea unless it is profuse, as it usually stops spon- 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or large doses of bismuth (30 to 40 grains) may be given. A sniall enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(б) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is inqiortant, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the ‘stools — as to the amount of mucus, the pres- 
ence of pus, the occurrence of parasites, and, above all, the state of digestion 
of the food — that the practitioner should pay special attention to them. Many 
cases simply require' r est in be d and a restricted diict.. Chronic diarrlupa of 
many_jjxqnths’ or even of several years’ duration may be sometimes cured by 
strict con^ement to bed and a diet of boiled milk and albumen water. 

^ In thit ionn in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should j;c^t for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhma. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
Msis or faulty fermentative processes, bismuth is indicated. It must be 
in large doses — from half a drachm to a drachm three times a day. |e 
smaller doses arc of little use. yApMhftlift.pi:epwtiQn3 here (lo much gocxl, 
given in doses of from 10 to 15 grains (in capsule) four or (L\e times a day. 
Larger doses may be needed. gaW and the salicylate of bismuth may be tried. 

Auvestcgmely obstinate and intractable form is the diarrhoea o ys erica 
^en. A systematic rest mire will be found moat advantageous, and if a 
mak Aif t ig not well borne the patient may be fed exclusively on ep alu'JMC"- 
The condition sa’ins to be associated in some cases with inert [lens 
and in such the preparations of opium may ^ 

sary. There are instances which prove most obstinate an ^ ^ , 

treatment, and the patient may he ^eatly reduced. A^i;hiingc_of,.ftjI^a 
surcoundiags may jio more than nicdicincs, 
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^^y io n and S due to ulceration. Medicines by the mouth are here of littie value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue, “t I^iled o r p^toniz(^^^^^ ^ may be^riygn, but the 
stools should be examined to see whetS^ there is aiilSc^ of f oodor of curds, 
l ^eat i s. as a riilc, badly borne in the^ ca^. **The diarrhoea is bgatJaiiited 
hjuaafilMt^- ' Tim starch and laudanum should be tried, but when ujccralion 
is present it is better to use astringent injections. Afiomr^ tOLi pjn j te Wiafm 
\CSLtC]:> CQutainiiiig from, half a drachm. to . a drachm of nitrate of..ailyc& may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections tlie patient should be in the dorsal 
position, with the hips elevated, and it is best to allow the injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigatid 
and the patient can retain the injection for smne time. The silver injections 
may bo very painful, but they arc invaluable in all forins of ulcerative colifes.. 
AfidAto.of-lead, boracic acid, sulphate of copper, sulphate of zinc, and sali- 
cylife acid may be usc<l in 1 -per-cent solutions. ^ 

^Injthe intense forms of choleraic diarrhrpa in adults associated with COn- 
smnt vomiting and frequent watery discharges the patient should be giveh at 
once a hypodermic of a quarter of a grain of moiphia, which should be re- 
peated in an hour if the pains return or the purging persists. This ^ives 
prompt relief, and is often the only medicine needed in the attack. Tl»e 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIABBHCEAL DISEASES IN GHILDEEN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are rcKJognized, they so often merge the one into iho 
other that a sharp dilf(jrcntiation is ijripossible. 

General Etiology. — Certain factora. predispow^ in vdiarrhoea. Age. — Tlio 
largest nunilmr of cases occur just after the nursing i)crio<l; the 
tfllity jp ty. sernnd half of the first year, when this period falls in the hot 
weather ; henco-the-firead nf the “ second, summer.” 

Diyr . — Iliarrhcna is most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected l)y Ilolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de- 
creased materially the number of diarrhoea cases among bottle-fed infants. 

AmoflgJhfi poor the bowel pomplaint comes with artificial feeding, and 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have b^n fed upon, condensed 
milk. 

T kmpb b a tote. — T he relation of the atmospheric temperature to the preva- 
lence of the disease in children has long been recognized. The^mortality curve 
b^ina to vise in May, increases in June, reaching the maximum in July, and 
^^adually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
ii^f as the direct agent, but only as one of several factors. Thus the mean 
tpslperature of June is onlv four or five degrees lower than that of July, and 
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mortality is not more than one-third. Seibert, who lias carefully aiia- 
mortality and the temperature month by month in New York for 
fails to find a constant relation between the degrees of heat and the 
of cases of diarrhoea. Neither barometric pressure nor humidity 
to have any influence. 

lyEBIOLQQY. — The discovery by Duvall and Bassett, working at the 
|^miEU| Wilson Sanitarium, in the dejecta of children suffering from summer 

identical with the organism shown by Shiga 
\ t g this rauiP ol epidemic dysentp^ in Japan, has awakened renewed interest 
I relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190.3) showed that this organism was 
present in a lar^ number of cases of so-call^ “ sunmier diarrluea.” No in- 
stances of cholera infantum were studied. The laboratory studies of Martini 
,.and Lentz, Flexner, Hiss, Parke, and others, indicate that ^lere is a group 

closely allied forms of bacilli differing slightly from the original Shiga 
bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.(^dren Mongs to the so-call(Ml ‘^acid type,” and, unlike the Shiga cultures, 
fourjiients mannite with acid production. 

The causal connection of this group of bacteria with all the diarrhoeal dis- 
eases of jchildren has not ten proven. In the hands of some worktjrs they 
have bedn found in the fa3ccs of a large proportion of all cases examined, and 
alsq&less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. occur in the 

aqute primary intestinal infection in children, in subacute infection without 
previous. symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
malfiutHtion or ij^J^asmus. They have been found in breast-fed infants as 
well as bottle-babies. 

The mode of entrance of the organism has not ten determined. Simul- 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that CQjK^milk is not the only conveyer 
of the infection, and points to some common cau^, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet ten iso- 
lated from city water. 

The importance of other organisms must not be overlooked. The observa- 
tions of Escherich showed the remarkable simplicity offhadmuaLfipxa in, the 
mteat^pes ^f healthy milk-fed childreq^&acfen^jUri cBrogenes being present 
in the upper portion of the bowel oji^^actBrium coli commune in the lower 
bowel, each almost in pure culture. 

Wben diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iflduiccd. by tha - lactic acid 
oiSunsms in milk,j^tber8 by^g^Zem or proteus hacillij and others, ag^, by 
pyo genic cocc i and other forms : all these bacteria may be associated with ^ 


M 
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There is considerable evidence to support the view lliat ilie destrucli\(‘ 
lesions of the intestines may be produced by the slreplococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. — In mild cases there may be only a slight catarrhal 
swdling of the mucosa of both small large bowel, with ‘enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu- 
ally infiltrated with serum and small round cells. In more severe cases ulcera- 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin- 
ing ulcers. This process is usually confined to the lower bowel, and may In? 
so extensive as to leave only riblj^ns of intact mucosa. The ulcers never per- 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features are tho increased secre- 
tion of mucus and the lymphoid hyperplasia. - The mesenteric glands are en- 
larged. The changes in the other organs are neither numerous nor charac- 
teristic. 

t Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions arc rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 


Acute Intestinal Indigestion. — This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Tl^^stpojs are fojy^^tpjjjit in 
tyrppj j-foiir hours: a^firsj^ fajcal, then, fluid, witi mom or Iqas mucus and 
pajlicl^ from undigest^' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli are 
present. Thera is always fever. It is rarely very high, and ncYCiL continnes. 
The pulse may, be rapid and the prostjutiftn marked iii.yfiry.younpott-wciik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has l)een delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attwjks of intestinal indigestion tend to recur. 

2(bute Dyipepiia, or Fermentative Diarrhcea. — This form is characterizcnl 
by more severe constitutional symptoms. It may begin after ^an. intastinal 
iudigootion of several days m.jwhich...the atools are fluid and offensive, and 
qootiaiix. undigested food and. curds. In other cases the disease sets in 
abruptly wUhjmniting, griping pains, and fever, which may rapidly reach 


1Q4MQ6® F. 

' Marrona^aymptoins are usually prominent. Tha.-fihilA.-ift.. irritable and 
p nnrly Qonvulsioiis may usher in the acute symptoms or occur later. 
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drowsiness, ending in coma, has been noted in many cases. The 
which vary from four to twenty in twenty-four hours, soon lose their 
and become fluid. Later they consist largely of green or 
tranBlulStf mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts. . 

Microscopically, besides the food residue and mucous strands are a mod- 
erate number of leucocytes and red blood-corpuscles. Epiftielial cells are’ 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Relapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrheeas of children. 

Cholera Infantum. — This term should Jc r Q^scr y od^ ,^^ J;he fulnxinating 
f orm o f ^astro-ini Gstinal intoxication. The typical eases are rare and form 
only a very small proportion of the diarrhu*al disease's of infants. The disease 
sets in with vomiting, which is incessant and is excited by an attempt to take 
food or drink. The stools are ])i*oruso and frequent ; at first faieal in charac- 
ter, brown or yellow in color, and finally thin, serous, and wat(‘rv. 'I’lie stools 
first passed arc' \cry olTcnsive; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature may register 
three or more degrees below that of the rectum. From the outset there is 
marM prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex- 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subscHpiently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in- 
ternal temperature. Before the end the diarrluea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may bo convulsions. The 
head ijjgy retracted and the. •respirations interrupted, irregular, and of the 
Cl u^ype-Stplfpfl type. The child may remain in this condition for some days 
without any signs of improvement. It >yas to this group of symptoms ^n 
iirfantilo ■diarrhopg ifaat Marshall Hall gave the term hydrcnccphaloic Ll'Pr 
spurious hydrocephalus. As a rule, no changes in the brain "or oilier organs 
arcTTound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue liceomos hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
ths' disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present — a Faulniss ^s- 
easo. The clinical picture is that produced by an acute bacterial infection, 
as in Asiatic cholera. 

diagnosis is readily made. There is no other intestinal 
affection in"cKitdren for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the clevated^t^*’ 
Perature make m unmistakable clinical picture. The outlook in the majoriiy 
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ofjia^ is bad^ particularly in children artificially fed. ^ £[yp«q^nreiia, ex- 
treme collapse^ iind incessant vomiting are the most serious symptoms. 

'TQ'eo-oolitis (Entero-colitisj Inflammatory DiarrhcBa ), — ^In this form^,^re 
is evidence of an infiammatory alteration of the intesti^ wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized aboc^irdi^ 
to the nature cmd site of the lesions. Many of the cases are grafted 
simple forms allove described. The mucous discharges continue, mingjid trit&j’ 
food residue and often streaked with blood. Pus cells are numero^ \didcr 
the microscope. The temperature remains elevated or may be remfttent. 
After two or three weeks the symptoms gradually subside, the stools^ become 
fewer in number, and the faecal character returns. 

In other instances the severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever^ 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the acute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

f IlB?iiiuil'lUtg^l*Of large amounts of blood is oytrcuiiely Tfre- The-appeareiKni 
' of bright jed jslains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane, in the stools. 

inflammation of the colon often occurs in marantic infants. It may con- 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac- 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association witli 
other organisms. 

Prevention. — ^Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infjrpf-ahnuld have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea theXj it may be well for him t(t-Blfi<Jp 
qpi o f doors, day and night. / His clothing must not be too heavy in midsuDi- 
mer; often only a binder and thin dress. This clothing shoifld be alten^ 
with every change of the temperature. The greats uLcanliuess should sur- 
round the life of the baby, and the njureing-bottles and nipples are to be 
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<iiM eafih .and kept scrupulously clean. Breast-feeding is continued 
fi^p^er possible. 

i^ttle-babies, in warm weather, the diet should be reduced 
fi|®mgth— i. e., y^^er milk mixtures used and more water giyen. In all 
communities the milk should be sterilized ofi-paftteuiiacd during the 
months, and all the water given the bahy, either with or between the 
boiled. It is better that a child sliould be in the (‘ountry during 
weather, but when this is impossible the various parks in our large 
iti^^ord much relief. 

nMtflient. — llsflaaafij^ Even after the illness has begun, 

nuch’c^ui be done by hygienic measures to diminish the scveriiy. * 
nr to seashore ot. jaountirin is. oftorr followed by a marked im{»roveuieut in 
J^,^chi}d’s condition. The patient must not be too warmly elad. The tem- 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 
Baths , warm and cool, are helpful. ^ Colon irrigations serve the double purpose 
ofmishing the bowel and stimulating the nervous system, 'riiey should bo 
given cool when there is much fever. 

\[]^n^nTirAT. — In all cases of diarrhma there is more or less congcstioiJ^i 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract arc early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Naturc^s effort to remove 
the disturbing cause should be assisted, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

\ a-n^ calomel arc to be preferred as purgatives, especially for 

infants. A^di’achm of the former repeated, if necessary, will usually sweep 
theinteltinal tract and relieve the irritation. JJJ^ere there is much nausea 
or intestinal fermentation, calomel is indicated. It may be given in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attacky if p^psefl-k^s 
marked sym ptom, nothing relieves so quickly as-..gaatEi»4«T#ge^ wann 
or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted. ( In many cases irrigaijou 
otjlmjower bo^el with large quantities of salt solution flushes the colon. 
re^p^Lg^e irritating material, and diminishes the absorption of toxins. It 
also reduc^ the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
doraaLpoaition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pigt 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarte 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneflcial. 

Wher e there is ideerfttion of the lower bowel, various astring^ts, such as 
*dum2:gifeh hazel (one or two teaspoonfuls to one quart), silver nityate, 
14,000, or a weak solution of permanganate of potassium, may be used as 
the irriffltin g fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked^ infusion of normal salt solution under the skin may be tried. 
One to thr^ hundred cc. of the solution can be readily introduced. This 
. procedure is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the mmy drugs vaunted as intestinal astringents and antiseptics, 
either as subgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and tho 
temperature is falling; then it should be administered in large doses, 5jtp 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. Qpi^pm should be very 
sparingly used, an^Then only for a specific purpose, to check excessive peri- 
stalsis, violent colic, or very numerous passages. It may be given to an in- 
fant as Dover’s powders, J-1 gr.; or paregoric, 5-10 minims every four 
hours; or morphia, hjrpodermically, yiTr-'A- gr., when prompt action is, de- 
sired. Occasionally it is well to combine it with atropia, tAt " 

The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

^ In all cases where there is prostration, stimulants arc indicated. Alnphol. 
'such as brgnd^UULjihiaky, i to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where, there is -much nauseax .chain- 
pa^c with cracked ice, is most helpful. Strychnine, tiviiu or 
talm in siniflar doses, may be indicated. Musk and camphor are also excellent 
stimiSwts. 

Serum Therapy , — Thus far the results of serum therapy have been dia- 
Bppninti ag. Of 83 cases collected during the summer of 1903 by the Kocke- 
feller Institute, there were nojcurea which could be certainly ascribed to the 
serum, nor was ^e mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. I^ was only in" tip 
v^d8ady,-casiaa..thajt any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the maikgd reduction in the mortality in adult dysentery in 
sporte d bv Shiga, should encourage the further trial of this treatment 
in epidiSaac-diarrhoca, as no ill effects whatever have been ascribed to its 
use. It is given in 40^-40 ca doses, hyp^ds^mically. 

Diet. — The dietetic mana^menF is of the utmost importance. In acute 
cases '^with fever, th^ypjlk, . whether breast <Qg oow!s milk, and all its modifica- 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside ;, a^cered water may substituted^, pref eysJbly^dej^trin- 

iW, to which may be aSefei egg^gUaunen, bi;£||t]^. or be^^ I^ce* Preparations 
of broth and beef juice, and occasionally a weak tea , may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi- 
nite rules can be laid down. It is usually better to defer millc until the tem- 
perature is nearly normal. 

fltflfllfl ftie offensive from prot^^decomposilion^ diet .consisting 
largely of. flarhal^rdrates— i. e., baii^wjjtei^isjn^ whereas proteid 
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iet, Biich as be^ juice and is more halpful when 

Experience has shown that the ingr^ent ip the not weU-bomo 

1 fh fl .fat : hence skimmed milk, diluted or partially digested, can often be 
n ^g^y giv en before diluted whole milk. WJmy is ofW helpful. 

' In Germany, l^utterm ilk has been widely used in convalescjcncc from intes- 
ipal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

in children from three to seven years of age these a^te derangements are 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
nedication, may interrupt what otherwise would be a prompt recovery and 
jrhig on the most serious intestinal lesions. The chronic cases, both in infants 
older children, especially those with ileo-colitis and ulceration in the giit, 
present unusual difficulties. Each case must be studied by itself. FoodjKhich 
LSjdigasted'iu tlie upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescrib^, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 

these long-st^ding cases. . „ , it 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaftube. Some infants will retain food given through a ^theter 
when they will vomit the same mixture taken from a bottle. Beef jui^ or 
one of the beef-peptone preparations is frequently useM, They should 
always be given with considerable fluid. In a large mflority of mstajnees 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . mi_ u 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparatioM 
recommended. Probably warm salt or weak soda solutions are as ureful. Sil- 
ver nitrate is stimulating and healing where the ulcerations are m the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 6 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.— In cholera infantum serious sjmptoms 
may occur with great rapidity, and here the incest 
purging render the administration of remedies extrenie y i cu . g 
of theftomacb and large bowel is of great service, and when the fever is lugh 
ice-water iniections may be used, or a graduated, bath. As in the iwute chol- 
erqic ^liarrhc^a of adults, moi-phia hypodermically is the rciii^y which 
greatet relief and in the conditions of extreme vomiting and purging, ^th 
ituflpse symptoms this drug 

A child of one year may be given from yiir to * of a gram, to be repeated 
in an hour, again if not better. 
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In all cases of diarrhoea convalescence requires very careful managUftMifLt 
An infant which has suffered from a severe attack should bo especially wat^^ 
throughout the remainder of the hot weather. 'Puringi this , 
g ettw ^ 'tt^ fnl l diet. 

m. APFENDiorns. 

Inflammation of the vermiform appendix is the most important of»;aciiti 
intestinal disorders. Formerly the '‘iliac phlegmon” was thought to dm 
to disease of the csecum — ^typhlitis— or of the perifameum cQveringJtc:>|||^ 
JljjqilUitis ; but we now know that with rare exceptions the csecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is ii 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon. Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modem appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology. — Inddence £^ t]ie pisease. — In New York, in 1903, there were 
439 deaths,, 129 million fin England and Wales, in >903, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger- 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhora). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in wliich the faeces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
•the presence of inspissated faeces or occasionally foreign bodies. In some in- 
stances the appendicitis is a local expression of a general infection. Some 
^ve thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnianTttnf rheuT n^tic fev er is believed to be a cause, 
and just as it may excite tonsillitis, so it may cause inflammation of the lym- 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar- 
rhal form may be associated wit,h pomnnonift or typhoid fever or any ijf the 
acute infections. •^Djrect injury, as in straining and heavy lifting, is an occa- 
sional cause. 

The bacteriology of the disease is most varied. The bacillus coli is present 
in a large number of cases, and the pyogenic organisms, particularly the strep- 
tococcufl.pyogenes and the proteus vulgaris. 

Age . — Appendicitis is a diseaso of yoimg persons. According to Fitzs 
statistics, more than 50 per cent of the cases occur before the twentieth year ; 
according to Einhom’s, 6(1 per cent betwto the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it is rarely seen prior 
to the third year. 

iSw?.— It is about equally common in males and in females. 
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Oampaiion , — Persons whose work necessitates the lifting of heavy weights 
seeim more prone to the disease. Trauma plays a very definite role, and in a 
aiump of cases the s^ptoms have followed very closely a fall or a blow. 

.^^gsoretions in. diet are very prone to bring on an attack, particularly in 
M "IjBcntring form of the disease, in which pain in the appendix region not 
hj£^||^tly follows the eating of indigestible articles of fopd. 

— ^It is not easy to classify the forms of infiammation of the 
The following are the most important: 

o^TA i t R nA L , in which the mucosa only is involved in a mild infeo 
causing swelling, a little oedema, and increased secretion, usually of a 
xnpeb-pus. This form may give rise to no symptoms whatever, or there may 
M! occasional colicky pains. 

% Aottb diffuse appendicitis is more common. There is inflammation 


of' the mucosa and thickening of the entire organ, which becomes rigid and 
tense,, and the peritoneal surface hyperaimic. There may bo erosions of the 
mucosa, or even small ulcers. 

/; PunniiENT APPENDICITIS 18 a more advanced stage of the former. 'Very 
often the lumen of the tulio is obstructed and pus is retained, forming a defi- 
nite sac, varying greatly in size. 

" Ganqbenous appendicitis is characterized by necrosis, local, or general. 
Most frequently the tip is involved, but a large portion of the organ may be- 
come sphacelated, or in rare instances the entire appendix may slough off from 
the caecum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
pe ritonitis or a localized peritonitis with abscess formation, or very frequently, 
if operation's not performed, to extensive abscess in the caecal region — sup- 
purative peri-appendicitis. 

Chronic appendicitis may follow the acute form, or the process may be 
slow wid ^adual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hypenemic. The lumen may bo 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterativb appendicitis is perhaps the most common form, as it seems 
to bo a gradual involution process in many individuals. The tube is thick- 
ened, the peritoneal surface smooth; the distal portion of the lumen may bo 
entii^y obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Pseoal Gonoretions. — ^The lumen of the appendix may contain a mould of 
faeces, which can readily be squeezed out. Even while soft the contents of the 
tube may bd moulded in two or three sections with rounded ends. Concretions 
■ — enteroliths, coprolith^-^ire also common. Of 700 cases of foreign bo^es 
there were 46 per cent of faecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretioM is 
shown by the great frequency with which they are found in all acute inflam- 
mations of the appendix. i t w t. n 

Fottign Bodies.— Of 1,400 cases of Appendicitis collected by J. F. MiteheU 
these were present in 7 per cent; in 28 cases pins were found. It m weU to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Bemote Effects. — The remote effects of perforative appendicitis are inter- 
esting. Haemorrhage may occur. In one of my cases the appendix was ad-’ 
herent to the promontory of the sacrum, and the abscess cavity had perfo- 
rated in two plages into the ileum. Death resulted from profuse haemorrhage. 
Gases are on record in which the internal iliac artery or the deep circum- 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. The 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,, thrombosis of the iliac or femoral veins is not uncommon, 
and sudden death from pulmonary embolism has followed. Th& Jeg ^ 
permanently, enlarged. Hernia may occur in tlie wound. Strangulation of 
the bowel is an occasional sequence. Hecurrenco of the symptoms after opera- 
tion has been noted, due in some cases to incomplete removal. 

Symptoms. — In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastro-intesjinal disturbance — nausea, vomiting, anti fre(|iicntly constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. — A sudden, violent pain in the abdomen is, according to Pitz, the 
most, constant^ flrst, decided symptom of perforating inflammation of the o|>- 
peodix, and occurred in 84 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cast's in 
which the pain is at first not in the appendix region, it is usually felt h(^rtj 
within thirty-six or forty-eight hours. It may extend toward tlie peiiniLMini 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
slmrp, intense pain — serous-membrane pain ; others as a dull ache — connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expidsion 
of the mucus. 

Fever. — Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 10.3.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap- 
pendicular colic of great severity may occur without fever. \^en a localizwl 
abscess has formed, and in some very virulent cases of general peritonitis, tlu* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion- 
to the fever. 
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(}asteo-inte8tinal Disturbance.— The tongue is usually furml and 
gtgipjbj. seldom dry. Nausea and vomiting are symptoms which may be absent, 
are commonly present in the acute perforative cases. The vomiting 
persists beyond the second day in favorable cases. Comtipation is the 
ru^ej but the att^k may set in with diarrhoea, particularly in children. 

r I^OAL Signs. — Inspection of the abdomen is at first fle gativc: there is 
pp d^ention, and the iliac fossaj look alike. OiLpalpation there are usually 
from the outset two important signs — ^namely, 'great tension of the right rectus 
muscle, and te nde rness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. MjrfflMjftfY called attention to the value of a localized point 
of tepdemess on deep pressure, which is situated at the intersection of a Hue 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
muscle. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most Qxciuisite character. In addition to the tenderness, 
rigidity, and actual jiain on deep pressure, there is to bo felt, in a majority 
of the cases^^ au indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the cajciim; more commonly the swelling is 
circunlscribed and definite, situated in the iliac fossa, two or ttiree fingers’ 
breadth above J’oupart’s ligament. Some have been able to feel and roll bc- 
n^th the fingers the thickencAl apiiendix. The later the case comes under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora- 
tive appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp- 
tom. The urine is scanty and often contains albumin and indican. Peptonu- 
ria is of no moment. ? Tlie attitude is somewhat suggestive, th e^decubitu s is 
4fiiaat-aiid th e riidit Ig g is semi-fle^ecd. Examination per rectum in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show si leucocytosis of 16,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. /He thinks that the kidneys are not 
iiifrequeutly.-daniaged in the disease, ^ 

There are three. possibilities in any case of appendicitis: (1) Gradual re- 
coygry, (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who claim that the getting well in these cases does not mean much; that the 
patiflata4uuw-reeuf renccs- and are constantly liable to the graver accidents of 
the-dttease. This, I feel sure, is an unduly dark picture. 

In a c a se which k proceeding to recovery the pain lessens at the end of 
thfl Ar fpiril day,J^ temperature falls, the tongue becomes cl^er, 

the vomiting ceases, the local tenderness is less marked, and the ^ 

moved. By the end of a week the acute symptoms have subsided. An mdura- 
tion or an actual flTnn.ll tumor mass from the size of a walnut to that of an 
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egg may persist — a condition which leaves the patients very liable to a recur- 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. — As a result of ulceration and perforation, 
Bometimes following the necrosis, rarely as a sequence of the diffuse appendi- 
citis, the patient 'has the train qf symptoms above described; but at the end 
of the first week the local features persist or become aggravated. Tlie course 
of the disease may bo indeed so acute that by tlie end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule tt^o fever bcicomes aggra- 
vated with the onset of suppuration, this is not al^^s the case. Tl^^ f,\vn 
most im portant elements in the diagnosis of abscess formation are th4 gradual 
increase oT Uie local tumor and^he aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the caecum and the coils of the ileum, with the general peritona'um shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofcnl in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left jdone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicffimia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. — This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in- 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitiids due usually to general peritonitis. 

The gravity of appmaix disease lies in the fact that from the very outset 
the peritonceum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
La wide-spread infection of this membrane. The onset is usually sudden, the 
^ain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one saspicioua ol a.genfiZaI..peritonitiB. Abdominal distention, diffuse 
teodetness, and |b^ce of abdominal mpyements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms. 
The» initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may bel^tended. By the thirdjmd,£ouritL.days the 
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cjljidsical picture of a general peritonitis is well established — 

ahf^omen. a rapid ^1^, a dry..,tOPgue, dojsaLdgfiilbitus with the 
k^^ei jifaw n up, and an anxiou^ pinched, T^ppnn-raiiip fapipA Unfortunately, 
the leucocyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi- 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex- 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TOiLgnQgiM. — Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca*cal region, but in the abdomen generally in persons 
inder thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
withnii t tuiuor, moaiis appendix disease. There arc certain diseases of the 
bdoniinal organs characterized by pain which are apt to be confoundcHl with 
ippendicitis. iBjiim^ucolic, kidpgyxolic, and the colicky painsuit the men- 
trual period in women have in some cases to be most carefully considered. 

t^Piseases of the tubes aridijjelvic peritonitis may simulate appendicitis very 
dosely, but the history and the local examination under ether should in most 
jases enable the practitioner to reach a diagnosis. 1 have seen several cases 
lupposed to be recurring appendicitis which proved to bo tuho-ovarian disease. 

The DietFs crisQs in floating kidney have been mistaken foi* appendicitis. 

‘ Boljh mtus^sception and inti^riial. ftt rfliTigulation may present very similar 
jymptoms, and if the patient is only seen at the later stages, when there is 
Muse peritonitis and great tympany, the features may be almost identical, 
p^ vpmiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody stools are important signs 
of intussusception. It is not often difficult to detdde when the cases arc seen 
early and when the history is clear, but mistakes have licen made by surgeons 


of the first rank. ... 

Acute lucmorrhngic pancreatitis may also produce symptoms ® 

those of 1 ipp»tir 8 "Tith general peritonitis. The rdation of typhoid iever 
and jappendicitis is interesting. The gastro-intestiniRymptoms, particularly 
the pain W'the fever, may at the onset suggest appcndicit is. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the appendix may occur, and occasionally late m the convales- 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per- 
nicious influence of the daily press, appendicitis has ^omc a sor ^ \ , 

the physician has often to deal with patienis who have a nms i . 
that they have the disease. The worst cases of tins 7 !';"; ‘ 
liave been in members of our profession, and 1 know 0 a reallv has 

hi which a nerfectly normal appendix was removed. The qu^tion really has 
it. A .Sl-tooiTphyd™. in . W»tB. .it, h.™g »» »«kt 
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a bellyache, and feeling convinced that his appendix had perforated^ sum* 
moned a surgeon, who quickly removed the supposed offender 1 
fi: IJysteria.^aay .of^CPiirse simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

If Mucoua c^tis with enteralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ^ 
moved. 

l> ]?fiiiQephritic and pericsscal abscess from perforation of ulcer, either sim- 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely he differentiated until an explorata^ incision is made. 

Chronic obliterative appendicitis can not always differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical. 

! Btieffy stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of McBurney’s tender point, fever, furred 
kongue, vomiting, with eonsiipation or diarrj[^(^a, fBdi<^te appendicitis. The 
joccurrence of general peritonitis is suggcstod liy iu^oase ami diffusion of the 
jabdominal pain, lynipanites (as a rule), marki, aggravation of the constitu- 
jtionar symptoms, particularly elevation of fever and increased rapidity of the 
mulse. Obliteration of hepatic dulncss is rarely present, as the peritonseuni 
Sn these cases does not often contain gas. 

Erognoflis. — While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases ikhich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is showJi by instances 
(post mortem) of obliterated tubes firmly iralxjddcd in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and bettor 
’surgery. Uawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment. — Gradually tlie profession has learned to recognize that appen- 
dicitis is a surgical disease. In hospital practice the cases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. Tht 
general practitioner dods well to rememkir — ^whether his leanings be towarc 
the conservative or the radical methods of treatment — that the surgeon is oftci 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are rcmedic 
which will allay the pain, but there arc none capable in any way of controllinj 
the course of the disease. Ij gat in b od, a light diet, measucea.dircqtcdjo alln 
the vomiting — upon these all arc agreed. The practice jaf.,g[ving opium i 
some form in appeiidicitiH and j)critoniti8 is almost universal with j)liy8iciaii! 
Surgeons, on the otlicr hand, almost unanimously condemn the practice, r 
obscuring the clinical picture and tending to give a false sense ‘of security ; an 
since they control the situation, I think we Bhoul|p-deferTing in this matte 
to their judgment— not gjie, opium, and trttit.^tg, , 
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isy Q tJlQ, l>fl * ■ Cencral opinion among the boat anrgoona ia, I 
)elieve, o pBOsed to the u se of saline purgns. 

Operation is indicated in all cases of acute inflammatory trouble in the 
aecal region, whether tumor ia present or not, wlien the general symptoms 
ire severe, and when at Uig end of forty-eight hours, or even earlier, the 
point to a progressive lesion. The mortality from early 
)^ration under these circumstances is very slight. 

In recurrmg appendieitia, when the attacks are of such severity and fre- 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
lands of capable operators is very small. 

IV. IKTESTINAL OBSTRUCTION. 

'Intestinal obstruclion may bo caused by strangulation, intussusception 
twiata andJknots, strictures and tumors, and by abnormal contents. 

Etiology and Pathology.— (a) STiUNOULATiaN. — 'J'bis is the most fre- 
uent cause of acute obstruction, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Leiebtenstern. Of 
(le 101 cases of strangulation in Fitz's table, wbicb has the special value of 
aving been carefully selected from the literature since 1880, the following 
^ere the causes Adhesions, 03; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G ; peritomjal pouches and openings, 3 ; adherent 
ube, 1; peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
ases arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
brms a tinger-liko projection from the ileum, usually within eighteen inches 
)f the ileo-cajcal valve. Tt is a remnant of the omphalo-mesenteric duct, 
hrough which, in the early embryo, the intestine communicated with the 
mlk-sac. The end, though commonly free, may be attached to the abdominal 
vail near the navel, or to the mesentery, and a ring is thus formed through 
vhich the gut may pass. 

Seventy per cent of the cases of obstruction from strangulation oceur in 
fnales; 40 per cent of all the cases occur between the ages of fifteen.and tliirty 
y^ears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in_thc jnuill bowel; the position of the strangulated portion 
^08 in the right iliac fossa in 67 per cent of the cases, and in the lower alxlo- 
*iien in 83 per cent. 

(&) Intussusception. — In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a hdf- 
inch to a foot or more. The condition is always a descending intussusception, 
*^d as the process proceeds, the middle and inner layers increase at the ex- 
P^nse of the outer layer, j.n tu asuaneption consists of three layers of bowel ; 

tt^^.pujgljnost, known as the intussuscipiens, or receiying layer ; a middle or 
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retonung layer ; and innermost or entering layer. The student can ol^tain 
a clear idea of ^e arrangement by making the end of a glove-finger pass 
the lower portion. The actual condition can be very clearly studied io the 
post-mortem invaginations which are so common in the small bowel oi| chil- 
dren. In the statistics of Fitz, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females* The 
cases are most common in early life, 34 per cent under one year and per 
cent under the tenth yeur. Of 103 cases in children, nearly 50 pw cent 
occurred in the fourth, fifth, and sixth months (Wiggin) . No definite "Ckuses 
could be assigned in 42 of the cases ; in the others diarrhoea or habitual con- 
stipation had existed. 

Thc-site of the invagination varies. Wc may repbgnize (1) sJxSUozOXcal 
when the ileo-caecal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc- 
curred in 75 per cent of the cases ; in 89 per cent of Wiggings collected cases. 
In the ileo-calic the lower part of the ileum passes through the ileo-caecal valve. 
(2) ThejEifiat,.in which the ileum is alone involved- (3) ^le colic, in which 
it is confined to the large intestine. And (4)' coliqf^recial. In which the color 
and rectum are involved. , 

Irregular peristalsis is the essential cause of intussusception. Nothnagel 
found in the localized peristalsis caused by the faradic current that it wat 
not the descent of one portion into the other, but ‘ the drawing up of the 
Teceiying layer by contraction of the longitudinal coat Inlagmation. ma) 
follow any limited, sudden, and severe peristalsis. 

In the post-mortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be presi^t or an acub 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is larg< 
and thick, and forms an elongated tumor with a curved outline. Thfi_part: 
are swollen and congested, owing to the constriction of the mesentery betwoei 
the layers. The entire mass may be of a deep livid-red color. In very recen 
^processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lynip] 
is thrown out, the layers are glued together, and the entering portion of th< 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases ; and the engorgement, which results from tli 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If lb 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the calibT 
of the gut may be restored and a cure in this way effected. Many cases o 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) I ipsTB AND K sQTfl. — ^Volvulus or twist occurred in 42 of the 29 
cases (Pi^, Sii^-^ght pCT cent were in males. It is mdbt frequent lx 
tureen the ages of . thirty agd forty. In the great majority of all cases tb 
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is axial and associated witb an unusually long mesentery. In 50 per 
of the cases it was in thfLiigoaoid flexure. The next most common situa- 
ion is about the caecum, which may be twisted upon its axis or bent upon 
:Belf. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trsngulation* It occasionally happens that one portion of the; bowel 's twisted 
bdiifl;>nother. 

‘ fi l SI OT . U Hgs Tumous. — T hese are very much less important causes 

if adtfte obstruction, as may be judged by the fact that there are only 15 in- 
itan(^ out of the 295 cases, in 11 of which the obstruction occurred in the 
argfi. in^tine (Fitz). On the other hand, they are common causes of chronic 
)bBtmction. 

Lipoma may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
las collected 9 cases. 

The -obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither foiling -ihe imperforate anus or the congenital defwt by 
^^hichJihejiuodenum is not united to the pylorus. (2) Simple cicatricial 
stasis, which results from ulceration, tuberculous or sypliilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
gromths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil- 
loiagta, adenomata, lipmnata, and fibromata occasionally induce obstruction. 
(4) Compres^n and traction. Tumdfe of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with faxics, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

— Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Round worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by cliildren, cause no inconve- 
nience whatever, but in a day or two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the cesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley car 
niay reach the liver (Dock). 

Medicin eSj such astmagnesia ord)iamuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cas^ 
the condition is caused hy^fp^^^^^g nU-sto nes. or^enterolilhs. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 by faeces, and in 2 by enteroliths. 
Obstruction by faeces may happen at any period of life. As mentioned wh^ 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. InJEaecfll accumulation the large bowel may reach an enormous 
sku gid Pxe edhten ts become v^iy hard. The retained masses may be chan- 
iieled, and small qualifies of ftecal matter are passed until a mass too larg^ 
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flifi lumpn ftTid gaMafta-^hflfmnfinn, There may be very few Bynfj^n 
as the condition may be borne for weeks or even for months. 

Obstruction, by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. E^te 
of these were in women and 6 in men. In six-sevenths of the cases it occurr 
after., the. fiftieth year. The obstruction is usually, in the ileo-ca3cad. regie 
but it may be in the duodenum. These large solitary gaU-stones^ulcfirfl 
t hroug h the gdl-bladder^ usually into the small intestine, occasionally into I 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, m^c commonly of 
phates of lime and magnesia, with a nucleus formA^'of a foreign body 6r 
hardened faeces. Nearly every museum possesses specimens of this kind. Th( 
are not so common in men as in ruminants, anft, as indicated in Fitz^s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms. — (a) Acute Oustbuotion.— ^lonstjip^ti om- p ain in the abd 
men, and vomitin g arc the three important symjjtopisJ&T^in rets., ip car 
and may come .on abruptly while the patient is j^alking or, more commonl 
during the jKjrfornuince of some action. It is at colicky in character, b: 
subsequently it becomes continuous and very intense. " V^iting follov 
quickly and is a constant and most distressing 8ymg(;pm. At first the conten 
of -the .stomach are voided, and then greenish, bile-^tfened material, and sooj 
in cases of acute and permanent obstruction, the materi^' vonl^cd is a browi 
ish-black liquid, with a distinctly fffical odor. This sequence o| gastric, biliou 
and, finally, stcrcoraceous vomiting k n^ aps the most im|Wtant diagnost 
feature of acute obstruction.^* The dBBRpAtion may be absol]^, without tl 
discharge of either fasces or gas. Very often the contents of^tte bowel belo 
the stricture are discharged. . Distention of the abdomen us.toly occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutcl 
tender. 

The constitutional symptoms from the outset are revere. The face is palli 
and.nxydous, and finally collapse symptoms supervene. .^T he e yes becom 
sunken, the*, features pinched, aud the skin is covered with a cold, clamm 
sweat. •'The pulse bewmes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is dry and parched ani 
the thirst is incessant. The uriue is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Tbi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorb^. The case terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. A lencQi^osis o 
76,000 or 80,000 per c. mm. may be present. 

\h) flyifcpmifffl due to faecal impac 

» tipn, there is CLhktory j^fJ(mgrataiiding.ixmstipation. There may have bcci 
^disfih&Ege of mucus, or in some instances the, faecal masses have bfien^chaii 
i^ed, and so have allowed the contents of the upper portion of the bowel i< 
pass through. In elderly persons this is not infrequent; but examination 
either per rectum or externally, in the course of the colon^will reveal tb< 
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pres^^ of hard scybalous Diasses. There iiiny Im* reteution of fajccs for weeks 
exciting serious symptoms. In other instances tliere arc Xumiting, 
aMmnpn gradual distention^ and nnally the ejecta become faec^. 
j^^Jliardened masses may excite- an intense colitis or even peritonitis. 

In fltricture, whether cicatricial or cancerous, the symptoms of obstniction 
ijire very diverse. Constipation gradually comes on, is extremtily variable, and 
St may be months or even years before there is complete obstruction. There 
^re traiwient attacks, in which from some cause the fa*ces accumulate al)ove 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in active peristalsis. In such attacks there may 
be VcftHiting, but it is very rarely of a fa'cal cliaracter. In the majority of 
these cases the general Imlth is seriously impaired; the patient gradually be- 
comes a^mic and emaciatcdi and finally, in an attack in which the obstruc- 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for tett or twelve days. 

Diagnoflis. — (akTm^SxxuAXiON or the Obstruction. — Hernia must bo 
Q 2 filsded, which is oy no^eani always easy, as fatal obstruction may occur 
from-the involvement of a 'very limited portion of the gut in the external ring 
or jjaulhajobturator foram^. ^Mistakes fi*om both of these causes Imvc come 
under my observation; they were cases in wdiich it was impossible to make a 
diagnosis other than ac^te obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and recW contents, particularly in cases of intussusception, in which 
,‘the descending^howel can sometimes ji|felt. In cases of obstruction high up 
the empty coiln sink into the pelvis a^an there be detected. Rectal explora- 
tion with the enitirc hand is of doubtful value. In the inspection of the abdo- 
mpn there arc important indications, as the special prominence in. certain 
regions, the occurrence of well-defined masses, and tlie presence of hypertro- 
phied i^nilfl TTi qpti vA pfiTifitiilsis. John Wyllic has called attention to the great 
value in diagnosis of the “ patterns of abdominal tumidity.” • f In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen. : When the crncum or lower end of the ileum is ob- 
structed the tumidity is "in the .lower central region, and during spasm the^^ 
coils of the small bowel may stand out prominently, one above the other, either-^ 
obliquely or transversely placed — the so-called “ ladder pattern. In obstnm- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In- the ileum and caecum the distention is more in the central portion of 
the abdomen; the vomiting is distinctly faecal and occurs early. In obstruc- 
tion of the colon, tympanites is much more extensive and general, leneamus 
U more common, with the passage of jaatus and blood. Thc^^^se 
qnjfik, the cjJljpse does 8aijuperveiie..M,Japidly, Mid the urinary seeretwn 

“ stricture or tumor the situation can 1“ ^ 

Monrately localized, but in others it is very uncertain. Digital ezanunation 


•Edinburgh Hospital Reports, voL IL 
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of the rectum should first be made. The rectal .tube may .theaJbe.pafi9e^Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the 
there is danger of perforation of the bowel in the neighborliood of a etripturc. 
The quantity of fluid which can be passed into the large intestine rfioujd be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad- 
vises about a pint and a half from a height of thrpe feet for an infant. To 
thoroughly irrigate the bowel the patient should be cliloroformed and should 
lie on the back or on the side — ^best on tlic baok^ with the hips elevated. Treves 
suggests that the cjccal region should be auscultated during the passage of the 
fluid. ‘For diagnostic purposes the rectum may be inflated, -either by the bel- 
lows-or by the use of bicarbonate of soda and tartam acid. In certain cases 
these measures give important indications as to the sijption of the obstruction 
in the large bowel. 

(&) Natuhk of the Obstruction. — This is often difficult, not infre- 
quently impossible, to determine. /SZran^aZfl/m#is not common in very earl 3^ 
life. In many instances there have been, previous diack^Jjf abdominal pain, 
or there are etiological factors which give a|flew,Jiu(]J' peritonitis or 

operation on the pelvic viscera. Neither the nor 'the character of tlio 
pain gives us any information. In rare instanoa^ausea and vomiting may 
be absent. The vomiting usually becomes faecal from the tl«|pa to the fiftli 
day. A tumor is not common in strangulation, an4|||as present in only one- 
fifth of the cases. Fever is not of diagnostic value.” wj 

Intussusception is an affection of childhood, and is^j^f ml feSlhs of intenpl 
obstruction the one most readily diagnosed. The presence of Jtumor, bloody 
stool s, and tenesm us are the importanl^a^jrofs. The tumor is wually sausage- 
shaped and felt i n the region of the transverse colon. It cxisjj^ in 66 of 93 
cases. It became evident the first day in more than one-thi®J of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. JEssoal-maitiug 
is QotJKeiy. common and was present in only 12 of the 93 instances. Abdom- 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjgJmlMS can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifkjissal oksiniciion the condition is usually clear, as the faeces can be 
fdt per rectum and also in the distended colon. Fajcal vomiting, tympany, 
abdominal -pain, nausea, and vomiting are late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall- 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit- 
ing, as a rule, occur early and are sejere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

laiat ift n of the intestinal coils, vomiting, and pain may'll mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, s(^den, and enormously rdistended. The 
fQSnptoma, were those of acute obstruction, but the intestine was free from 
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to rectum. Of late years many instances have been reported in 
whic^gSpta^^folb w i^ - d i s fi afie . of ihe appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
teTld fl l Dfi fifl , and in some instances the sudOeojafisaiif .Ihc,^ are very decep- 
tive, and m two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. ^ In appendix disease^ the teinperature 
is more frequently eleyatdd, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the caecal region.;^ Acute haemorrhagic 
panfijeatitis may produce symptoms which simulate closely intestinal obstruc- 
tion. A boy WM admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for scy^l days. His condition seemed serious and he was 
transferred at once to the ^rgical wards. At the operation the coils were 
found uniformly distended Snd covered in places with the thinnest film of 
lymph. No obstruction cxisb^, but there was a tumor-like mass surrounding 
the pancreas, firm, hari; and deeply infiltrated with blood. Tlie patient 
improved after the^peration aijid recovered completely. 

— >?iirgJttivc8 slionld not be given. For the pain liypodcrmic 
injections of|morphia arc ..indicated. . To allay the distressing \omiting, the 
stauiach shoiJibe washed out. Not only is this directly beneficial, but Kuss- 
maul claims that the i^bdomiual distention is relieved, the pressure in the 
bowel above the seat of obstruction is lessened, and the violent peristalsis is 
dmainished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial ; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully eiftimated. 

Inflation miay also be tried, by forcing the air into the rectum with the 
bellows or witH’a Davidsons syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata IG recovered (Wiggin). In cases of acute 
obstruction, surgical measures should be resorted to early. 

Fox the -tympanites turpentine stupes and hot applications may be ap- 
plied; if extreme, the bowel may be punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata sliould be em- 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
measures. 


V. COSfSTIPATIOX (Costiveness) 

Definition. — Retention of faeces from any cause. 

Constipation in Adults. — The causes are varied and may be classed as 
general and local. 

ni nfliaa — (g) Constitutional peculiarities : .Torpidity of the bow- ^4*. 
^^8 is often a family complaint and is found more often in dark than in fair 
persons. QiX Sofle^tary habits, particularly iii persons who eat too much and 
^G^[fiiOia--CaUa .of nature, (r) Certain diseases, such as . aittwiia, 2 nqpj^ 
thaaia and t hy^ter ia.!. chronic affectioniMif the liver„^atomach, and^intestines, 
and thojneuta-Sers. Under this heading may appropriately be placed that 
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most injurious of all habits/ iruQrtdking. (d) Ei %r oofl r gQ die t^*^tthif*lt 
leaves too much residue^ or a diet whi^ leaves too little. 

XK)a^.CUu8£8.— of thp abdominal muscles in obesii^ or,x^|t 7 m 
g^jdifltention in repeated pregnancies.^ Atony of the large bo wel f ron^ 
disease of the mucosa ; presenc e of tumors, .qDhyriological or pathological, 
pressii^^ upon tjie bowel ; <enifixitis ;? foreign bodies, l^rge masses. 
and; strictures of aU kinds. An important local cAise is .atony of t))^j2iijIon, 
particularly of the muscles of the sigmoid flexure by which the ffieces are 
propelled into the rectum. By far the most obstinate form is tliat associated 
with a contracted state of the bowel, which is sometimes spoken of as^gpisr 
modic cons tipation. This may be met with in tliree conditions : j' jrst . as a 
sequence of clironic dysentery or ulcerative colitiAjj^ondly, in prptrMted 
cases of hysteria and neurasthenii^ in women, p^icuErly in association with 
uterine disease; and, t hirdly , in very old persijl often without any deflnite 
cause. It may be that the sigmoid flexure and^bw^ colon are in a condition 
of contraction and spasm, while the transverse^^wa^cding parts are in a 
state of atony and dilatation. The most cf this variety 

is the presence of hard, globular masses, o^flnonfeaft^^^^all and sausage- 
like faeces. For interesting studies, with tli#X^y’s, of tlie phenomena ol 
constipation see tlie articles by Hertz in the L(mcei, 1908. 

Symptomi. — ^The most persistent constipation f^ weeks W even months 
may exist with fair health. All kinds of evils bpY^lifen attributed torpoisou- 
ing by the resorption of noxious matters from the tetaijlSd 
Chlorosis, which Sir Andrew Clark attributed to f8eca%K)isonm^is not always 
associated with constipation, and if due td^is cause should b^||n men, women, 
and children the most common of aH disorders, jy > Debility , jtoitude, and a 
mental depression are frequent symptoms in constipation, parlrcularly in per- 
sons of a nervous temperament. . Headache, 'loss of appetifl^, anipi furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched all day without the accustomed evacuation ; another is com- 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When.^persistent, the accumulation of faeces leads to unpleasant, some- 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi, perforation,- enteritis, and ^ occlusion. In women, pressure ma) 
cause pain at the time of menstruation and a sensation of fulness and dis- 
tention in the pelvic organs, i Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The faeces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to And dry faeces in tb( 
caecum. The faeces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass abpve^ the navel, or an irregular lumpy tumo: 
in the left inguinal region. In j)ld persons the sacculi of the colon becomt 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Ijljcaseajdtli. prolonged retention the faecal masses become channeled anc 
diarrhma may occur for days before the true condition is discovered by recta 
or external examination. IirjEQmen who have been habitually constipated 
aj^ttudsB of ^diCLTihoa with .nausea and vomiting should excite suspicion an( 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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cgggg, and Meigs has reported an instance in wliieh the condition simulated 
typhoid fever. 

Conitipation in infants is a common and troublesome disorder. The 
qgllgigfr are /Congenital^ dietetic,* and local. There are instances in which the 
child is constipated from birth and may not have a natural movement for 
yeM and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

^ Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to^wiide whether the fa\ilt is in the mother’s milk or in 
the digestion of the child. Most probably it is in the latter, as some babies 
may be persistently costive Wl natural or artificial foods. Deficiency of fat 
in the milk is believed sgme writers to bo the cause. In older children 
it is of the greatestr^mpoMance that regular habits should be enjoined. Care- 
lessness on the partof 4h#^piotl^r in this matter often lays the foundation of 
troublesome constipation iufefter life. Impainncnt of the contractility of tRe 
intestinal wall in cons^uem^e' of inflammation, disturbance in the normal 


intestinal secrations, and mechanical obstruction by tumors, twists, and intus- 
susception arc the chief local causes. 

Treatment. — Much fhay be done by systematic habits, particularly in the 
young. The^lleeire lo go to stool should always be granted. Exercise in 
moderation is helpful. '^Tn stout persons and in wohien with pendulous abdo- 
mens the muBctes should have tlie' support of a bandage. • IViction or regu- 
larly applied ^psage is invaluable in the more chronic cases. A good substi- 
tute is a meta^all weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet shpuld be 
light, with plenty of. fruit and ^vegetables, particularly salads and tomatoes. 
Oatmeal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in memy cases. A glass of /hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

" When the condition is not very obstinate it is well to try to relieve it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder saline laxatives or the. compound liquorice powder. ^Enemata are often 
uecessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum ^ sometimes efficacious. The injections of tepid water, with or with- 
out soap, may be used for a prolonged period with good effect ^d without 
^mage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain synnge. 

The UEiuJ^medies employed are often useless in the constipation asso- 
ciated with contracted bowel. A very satisfactory measure is the <WProa 
injection as recommended by Kussmaul. The patient lies on the back with 
the hips elevated, and with a cannula and tube from 16 to 20 ounces of pure 
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oil arc allowed ib flow slowly (or are injected) into the bowel. The operj 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection* every te 
days will suflice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, aloes, rhubarb, colo 
cyntli, or podophyllin. Meigs recommends parti Afldrly the combination o 
extract of belladonna (gr. yj), extract of nux vamiba (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anasmia aqc 
chlorosis, a sulphur confection taken in the momvrig, and a pill of iron, rhu 
barb, and aloes throughout the day, are very servi^able. ^ 

In children the indications should be met, as possible, by hygienic 

and dietetic measures. In tlie constipation of, j|cljn^ a change in the diet 
of the mother may he tried, or from one to tl^Jrteasgo^j^fuls of cream may 
be given before each nursing. In artificially fed c M d r ffl the top milk with 
the cream should be used. Drinking of water, Daji:»SS^ or oatmeal water 
will sometimes obviate the difficulty. If simple syrup, 

manna, or olive oil may ho suflieient. The c^cdjl^i^ .‘bi Iroap, so often seen 
in nurseries, is sometimes efficacious. Massage |i!&^>hc colon may be tried. 
Small injections of cold water may be usod.'^Lwge inject^s should be 
avoided, if possible. If it is necessary to give«a ^ax^tive by tW mouth, castor 
oil or the fluid magnesia is the best. The saljilff pfir|^t^es appear to act by 
increasing the muscular and glandular activity ^:Pthe iiowcl^If there are 
signs of gastro-intestinal irritation, rhubarb add «odb or gray powder ,may 
be given. In older children the diet sho^ be carefully regiJlted. 

VI. ENTEBOFTOSIS ( 016 xiibd’ 8 . Disease). 

Definition. — Dropping of the viscera,’^ visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
i attachments, so that the stomach, the intestines, particularly the transverse 
•colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
jin the aMominal cavity. 

Symptoms and Physical Signs. — It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu- 
rasthenia. 

Injhe first group inspection of the abdomen shows a very? relaxe^ abdom- 
inal wall, and as a rule the,lineae albicantes of recurring pregnancies. » Peri- 
stalsis of the intestines may be seen, and in extreme cases the outliiwa of the 
stomach itself with its waves of peristalsis. Jf On inflating the stomach wilb 
carbonic-acid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, b The waves of peristalsis are feeble and without 
tEe vigor and force of those seen in the stomach dilated from stricture of the 
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pylorus. The condition of descensus veiilriciili with atony is best studied in 
thj#,.|froup df cases. An important point to remember is that it may exist in 
an, extreme ^rade without symptoms. 

• ' the other group is embraced a somewhat motley scries of cases, in which, 
with; a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
di|^laiCements of the risccra with sijmptomR. The patients are usually yoimg, 
more frequently women ttian men, and of spare linbit. THc condition may 
aq apnfa-UlTiPflfl with-wasling. They complain, as a rule, of dyspepsia, 
rjhrdbbing in the abdoirienj and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALj£crx^^l^^4pf?^!®_Tf9PPftion 
ot the cases of»neurastlienia present tlic local featni*e 8 of enteroptosis. 
WE&a. preparing "fol^t® examination one notices usually an erythematous 
flushing of the skin; tf® scratch of the nail is followed instantly by a line of 
hypersBmia, less oftA of F^^ked pallor. The pulsation of the abdominal 
aorta is readily seeiu-^ * 

On examination df the '^scera one finds the following : The stomach is 
below the normal^ft^/^iud^ in women who have laced it may be vertically 
placed. Thfi^splagtiag ofr clapdtage is unusually distinct. After inflation 
with carbonic-acid ga^he outlines of the stomach are seen through the thm 
abdominal walls. In Sfeeme cases there may be/great dilatation of the stom- 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

iJNephroptqsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which one can just touch on deep inspiration — ^palpable kidney, one 
jsrhich is freely movable, and wlir^ on deep inspiration descends so that one 
can put the fingers of the^alpatnig hand above it and hold it down, knd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily movcMi to the middle line, and low down toward 
the right iliac fossa. It is held by s ome that tlie designation floating kidney 
should be restricted tcT the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

lOLDisp'lacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur- 
face of the lobes comes in contact with the abdominal wall; it is a very com- 
mon mistake under these circumstances to think that the oi’gan is enlarged. 


Dislocation of the liver itself will be considered later. 

Mobility of the spleen is sometimes very marked in enteroptosis. In an 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro- 
portion of the cases come first under the care of the gynecologist. 

" There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downwa 
Mg), with consequent kinking at the flexures. The descent may ^ so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a V. It is frequently to be felt, as Glenard st^, 
M a firm cord crossing the abdomen at or below the level of the navel. This 
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kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by Gl^nard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no s3rmptom8 occur until aft%r an illness or some pro- 
tracted nervous strain. 

Treatment. — In a majority of all cases four indications are present :r To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections^ In cases in which the 
enteroptosis has followed loss in weight after an aem illness or worries and 
cares, an important indication is to fatten the pajtent. » 

A well-adapted abdominal bandage is one of tne most important measures 
in enteroptosis. In many of the milder grades-ft ajons suffices. I know of 
no single simple measure which affords relief to d^tr^iqg symptoms in so 
many cases as the abdominal bandage. It i^best jnade^i linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'^entibhed later^^for movable 
kidney. Some of the more aggravated types of enteroptosis aye combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with,, perfect results. In the other the 
liver was stitched in place, and complete reedyery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


vn, maOBLLAKEOUB AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhcea, 
fOUCPUA colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil- 
dren, and may be associated with disturbances of digestion and slight colic. 
Secondly, in local disease on irritation of the bowel/ in cancer of thaxolon 
and of the rectum. In tubo-ovarian disease much mucus and slime may bo 
passed. TiSrdly, true mucous colitis, a secretion neurosis of the large intes- 
tine met with particularly in nervous and hyst^lpal patients. It is more com- 
mon in women than in men. There is an abnbrp^d secretion of a tenacio^^^ 
mucus, which may be sUmy and gelatinous, like fro|;^ 8 pawn, or it is passed in 
strings or atrips, more rarely as a continuous tubular membrane. 1 have 
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tw^co 86611 this mGmbiane in situ, closely adherent to the iiiiicosa, but capable 
without any lesion of the surface. Microscopically the casts are 
^ uniform granular ground substance through which there ai‘e rem- 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple, phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. The epithelium of the mucosa sgcnis to be intact. 

Symptoms. In a laigi? ])roportion of all the cases the subjects are nei’vous 
in greater or less degree. Some cases have had hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much worried about the mucous stools. Some of the (uses are among 
the most distressing witli^which we have to deal, invalids of from ten to twenty 
years’ standing, neurastj^'tne to an extreme degree, with recurring atta(;ks of 
pain and the passage of large ipian titles of mucus or even of intostimil casts. 

In many cases the attars may (!ome on in parox^-sms, associat(‘d with 
colicky pains, or occasionally ,|i*ises of the greatest severity, so that appendicitis 
may be suspected. I||mtional disturl)ances, worry of all sorts, or an en-or 
in diet may briugi-hn ah' ht tack. Constipation is a sjieeial feature in many 
cases. Sometimes there are atSeks of mu-vous diarrhtea. 

While the disc^use is ^obstinate and distressing, it is rarely serious, though 
Herringhani- states thal; he knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great i)ain in the left side of the abdomen. 
The abdomen itself is rarely distemhxl. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some- 
times the paroxysms of j)ain seem (:entred in this region. 

Diagpiosis. — The diagnosis is rhrely doubtful, i)ui it is impoifant not to 
mistake the membranes for other substaTmes; thus, the external cuti(;le of 
asparagus and undigested portions of nuut or sausage-skins souK^timos assume 
forms not unlike mucous casts, but the microscopical examination will (piickly 
differentiate them. Mucous colitis with severe ])ain may be mistaken for 
appendicitis. 

Treatment. — Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to be 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube — one to two pints of warm alkaline fluid. At 
Plornbieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open- 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation of the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of cases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran- 
sient condition. In many cases it has an important influence, inasmuch as 
it may be extreme, pushing up the diaphragm and seriously impairing the 
i^ction of the heart and lungs. H. Fenwick has called alteiition to this as 
occasionally a cause of sudden heart-failure. 

I A. the_second group are the cases in which the distention of the colon is 
caused by solid substances, as fa'cal matter, occasionally by - foreign bodies 
introduced from without, and more rarely by gall-stones. 
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When^ thirdly^ the dilatation is due to an organic obatruction in fron 
•of the dilated gui^ the colon may reach a very large size. These cases ari 
coomon enough in malignant tumors and sometimes in yoIvuIus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases tlie bowel may be so distended tha 
it occupies the ^’eater part of tlie abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
^ Fourthly, there are the cases of so-called idcopathic dilatation of the jcolon 
which occurs most coiumonly in children. Virchow called it giant growtl 
of the coton.” Wliile, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves lias pointed out, stricture of the sigmoid flexure. In the idio- 
pathic chronic form tlie gut reaches an enormous siz^jj^The coats may be hyper- 
trophied without evidence of any special organic change in the mucosa.^. Tlie 
most remarkable instance has liccn reported by #ornmd. The patient, known 
as the “ l^oon-man,” aged twenty-three years^t the time of his death, had 
had a distendc'd abdomen from infancy. J^ost^tnortem the colon was found 
as large as that of an ox, the circumference ranging' frojn 15 to 30 inches. 
The weight with the contents was 47 pounds^ In' chil,drpn the symptoms are 
very definite — constipation, as a rule, often protracted and loading to gi’eat 
distention, tlie coils of tlie bowels forming ])attem8. 'Phis may be;followed by 
periods of diarrhoea. In several of my cases the child had never Jiad a natural 
movement. The abdomen is protuberant, particularly in tlie upper segment, 
soft, and on inspection^/peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol- 
lowed the establishment of an artificial anus, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

** Sable Intestinal.” — ^There are two groups of cases in which sand-like 
matfijdal is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitia 
this material may be passed at intervals for months. 

IV. DlVEnilCUUTIS — PERI8IGM:on)lTIS. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commouly 
ip.jwomen and in association with constipation. Of 81 cases collected by Toll- 
ing, 63 were in males. They are prone taform at the- site of the. apjjendi cos 
epiploica e. Ijjtestinal ^nhstniction, acute gangrene, perioration with the for- 
matiunjof-atflcesB, peritonitis, vcsicoHjoUeJiatula, and luetaBistifi. suppuration 
are occasional complications, Ig^^acute-cases left-sided. appendicitis is ding- 
ngsed, while in the chrcoiic cases the mimicry of cancer is very close. The 
cases are more common than we liave heretofore supposed. Re gg^on -ef the 
affected_ 4 )ortion of the colon has been successfully performed. 



DL^EASES OF THE INTESTINES. 


638 


V. Affections of the Mksentkry. 

(1) Hexnorrliai^ (hcBmatoma ) . — Instnncca in wliich tlie bleeding ia confined 
to the mesenteric tissues are rare; more ('oiimionly llie condition is associated 
^JJ^iaemorrhagic infiltration of the pancreas and with retroperitoneal haemor- 
rh&ge. It occurs in rupture of aneurism*^, either of the abdominal aorta or of 
the raperior mesenteric arter}’, in malignant forms of the infectious fevers, as 
Bm^-pox, and^ lastly, in individuals in whom no predisposing conditions exist. 

( 2 ) Affections of the Mesenteric Vessels. — (a) Aneurism (see under 
Arteries) . 

(b) Embolism and hosts.— of the 7?ow’e/.— When ihe 

mesenteric vessels are blocked by emboli or thrombi the condition of infarc- 
tion foUows in tlie territory ,sup])lied, A\hieh may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and the circulation may be re-establislicd. If the supe- 
rior mesenteric artcry*'ia blocked the result is fatal. Endocarditis, artcrio- 
wlerosis, and'^eiMam of the^aorta arc the important factors in oc(‘lusion of 
the arteries. In the vein^ the thrombosis may be priniary,'^jfoUowing infective 
p rocesses Jn intestines, particularly about the appendix, or it occurs in 
CftfitfiCtiC, jata^. ^ Secondary thrombosis is met with- in cirrhosis of the liver, 
syphilis, and -pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quimby have made an exhaustive study of 30 
Boston cases, and have collected 21 1 cases. They recognize two groups — acute 
and chronic. In the former the opstd, is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie ])icture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic cases the onset is insidious, and there may be no symptoms 
referable to the abdomen. Of the 21 1 cases, G4 per cent were in men. The 
diagnosis is extremely dilllcult, and the acute cases are usually regarded as 
obstruction. Exploratory operation has been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con- 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. — Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit- 
eration of the vena portm described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre- 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) BiMrden of the Chyle Vessels. — ^Varicose, cavernous, and cystic chy- 
langiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s liead was healed by operation. 
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There is an instance on record of a congenital malformatiou of the thoracii 
duct, in which the receptaculum formed a flattened cyst which discharged intc 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homails, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed J^flerieg 
of cysts containing clear fluid. They were supposed to be dilated lymph ves- 
sels connected with the intestines. 

(5) Cysts of the Mesentery. — Much attention has been directed of late 
years to tlie occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. Tlu'y 
niay^be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam- 
eter to large masses occupying the entire abd^en. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumoi^in the 
abdomen. Sometimes a mass develops rapidly, particula^y in the haemor- 
rhagic forms. iColic and^conslipation are present in some cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical regio^ Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle line, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the on^entum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise lapai'otomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


a DISEASES OF THE LIVER 

L JAUNDICE (Icterus). \ ^ ^ 

. Definition. — Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the of obstructive jaundice is given 

by Murchison; (1) Obstruction by foreign bodies within the dfiqts, as gall- 
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m the fieems of the liver, an.l, more rarely, of abdominal* ancurlm S 
accuBuilatjon, or the pregnant uterus. aneurism, ijccal 

Accgjding to Kollestoii, m these cases of ostra-liepatic or obstructive iaun 

e“pilS^r -d l>y the bS 

To ttese causes somi add lowering of the blood pressure in the portal sys- 

vessels. For this view, however, there is no positive evidonec. In this claTs 
W perhaps be placed the cases of jaundice from mental shock or depressed 

ss'-^ Har "" 

GtoKAi Symi>tous OK OiisTiincTivK Jaijndice.-(1) Icterus, or tinlinq 
of the skin and conjunch^a. The color ranges from a lemon-yellow in catar- 
^l^jaundice to a deep olive-green or bronsed hue in permanent obstruction. 
In some mstances the color of the skin is greenish hlack, the so-called “ black 
jaro^ Except the central nervous system, the tissues are all stained. 

(«i. In the more chronic forms prurilus. is a most distressing symptom, 
here is a curious proicleric which Kicssniaii thinks is su;,^goHtivc of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ipQl^ and may be curiously localized to the abdomen or to tlie jialms of the 
hands l4cben, urticaria, and boils may occur. Xanthoma multiplex is rare, 
^nly two cases have occurred under niy observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years tlicy may dis- 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
m large numbers over the body and face, occasionally on the mucous mcm- 
brm of the tongue and lips, forming patches of a bright red color from 
1 to 2 cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
18 ^t often tinted unless there is inflammation, as when pneumonia coexists 
^undice. Tlie urine may contain the pigment before it is apparent in 
e sto or conjunctiva. The color varies from light greenish yellow to a 
®6p black-green. Gmelin^s teat is made by allowing five or six drops of ur4ic 
jn a similar amount of common nitric acid to flow together slowly on the 
a surface of a white plate. A play of colors is produced — various shades 
0 gre^, yellow, violet, and red. In cases of jaundice of long standing or 
^^^^8ity the urine usually contains albumin and always bile-staiiied 


(4) N 2 ^ iile posses inla tha intestine. Tlie stools therefore are of a pale 
l^ab or Blat^ray color, and usually very fetid and pasty. The “ clay-color ” 
^ the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation ; in many instancei^ owing 
to decomposition, there is diarrhcea. 

(5) The heart’s action may fall to 30, or even to 80 per 
minute. It is particularly noticeable in the cases of catarrhal and recent mun- 
dice, and is not as a rule an unfavorable symptom. Thia.biadycardia has'been 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab> 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow visKh, may occur. 

(6) Hcemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation time may 
be much retarded, and instead of from three minutes and a half to four min- 
utes and a half we have found it in some cases as late as eleven or twelve min- 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haimorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely haemorrhages from the raucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case tili persistent jaundice special nerv- 
ous phenomena may develop and rapidly ’^v^ fatal — such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapid_pul8e, slight 
fever, and a diry tongue, and he passes into the so-called “ typhoid state.” 
T^iese features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro- 
duced. The group of symptoms has been termed cholwmia or, on the supposi- 
tion that cholesterin is the poison, cholestcrcemia ; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2 . ToxiEMic AND H^]molytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob- 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obghnciivfi in origin, and it is doubtful whether tliere are any true non-obstruc- 
tive cases. The manner in which the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc- 
tion is due to the extreme viscidity of the bile associated ^with a-mildr angio- 
colitis. The sequence of events is as follows : Destruction of blood by hsemoly- 
liberation of haemoglobin with increased formation and excretion of bile 
^gments (polychromia) ; increased viscidity of the bile, which, at the low pres- 
sure at which the bile is excreted^ causes a temporary obstruction, with reab- 
Borption of the bile and jaundice ; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-€8tab^i8hed, and the jaundice disappears. 
Stadelmann found that a similar explanation tipplies to other varieties of jaun- 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassi^ has sug' 
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gested the name 'MiromolicpatogcnouB " jaundice. Rollestou refers to them 
as cases of “ intraliepatic ” jaundice. Hunter groups the causes as follows : 
1. JaundiStfi..pEoduced hy the action of jioisons, siicli as toluylendiaiuin, plios- 
p^rus. ar siinicj snake-vejiom. 2. Jaundice met with in various specific fevers 
^^md. CQpditions, such as yellow fever, malaria (remittent and intermittent), 
relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
VfSi in various conditions of unknown but more or less •obscure infetdive 
4'atuf^and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, disease, acute yellow atrophy. 

iThe symptoms are not nearly so striking as in the ohsiructive variety. 
''(U^bile is present in the stools. The skin has in many cases only a light 
lemon, tint. The urine may contain no bile-pigment, hut the urinary pig- 
ments are considerably ' increased. In the severer forma, as in acute yellow 
atrophy, the color may be more intense, but in malaria and ix*rnicious anajinia 
the tint is usually light. 'Fhe constitutional disturbance may be vciy pro- 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous luemorrhages. fn certain cases of h.Tmolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, ChaulTard) and show granular degeiieratioii. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


* 3. He^itaby Ictbbds. 

A family form of icterus has long been known. Wc must recognize, indeed, 
several groups. Eiist, icterus neonatorum, the remarkable instance described 
by Glaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases Irndts teno aia^ o f 
the^gjj^igjy^jjjfl^t, which, as »)ohn Thomson lias shown, is, with angiochojitis, 
a common lesion in this affection. Still more remarkable is it that tlie motlier 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil- 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Sijcondly, the con- 
genital acholuric icterus. Minkowski reported eight cases in three genera- 
tions. the jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis- 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Chauffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no 8j)ccial clianges were 
found in the liver or bile passages. Thirdly, a group of (*ases witli enlarge- 
ment of the spleen and liver and marked constitutional disturbances, d^MlI 
of stature, infantilism, slight jaundice, cases which have been describe^ m 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and me 

ilWtodice has dat^ from early childhood. . „ ^ a 

connection with the variou s fevers, malaria, yellow -ic.ver, an 
I jaundice has been described. Two special affections may here receive 
(ration, the icterus of the new-born and acute yellow atrophy. 
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n. lOTERUS NEONATOBim. 

New-bom infants are liable (o jaundice, which in some instances rapidly 
proves fataL Ajnild and a severe form may be recognized. 
fh The m ild or physiological icterus of the new-born is n common cUaease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloanc Maternity, icterus was noted in 300 cases 
(Holt). - The discoloration appears early, usually on the first or second Jay, 
and is of moderate intensity. The urine may be bile-stained and thejfffi^ 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib- 
uted it to. stasis in the smaller bile-ducts, which areicorapregscd by -the dis- 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thq^d^imction of a large number of red blood-corpuscles during the first 
few days after birth. 

* '^e severe form of icterus in the new-born may depend upon (a) con- 

genital absence of the common or hepatic duct, of which there are several 
instances on record; (6) congenital syphilitic 'hepatitis ; and (c) septuL-poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, thQ^brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 


m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterua Qravia.) 

Definition. — Jaundice associated with marked cerebral symptoms and char- 
acterizes anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. — This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 describe the con- 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), wliich brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev- 
eral cases witliin a few years, or even within a few months, as happened to 
Reiss, who saw five cases witliin three months at the Charit4, in Berlin. The 
disease seems to be rare in the United States, f It is more common in women 
than, in men. Of the 100 cases collected by Legg, 69 were in females ; and of 
Thierf elder’s 143 cases, 88 were^in women. There i^a remarkable associar 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierf elder’s cdlec- 
tion. This fact probably explains its prevalence in women. It is most com- 
moi^^etween the ages of twenty and thirty, but has been met^oth-asL^^ as 
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the^fourth and tentli month. Rollcston has collected 22 cases occurring 
. m the first decade. It has followed fright or profound mental emotion. In 
^hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
pniduced by phnaphcuius , poisoning closely simulate those of acute yellow 
atcophy, the two conditions are not identical. Acute yellow atrophy occa- 
s ^^ially occurs in sjgjhilis. This happens oftener in women than in men. 
Tffieoj^se has followed a dxiuking bout. Various organisms, most fre- 
quently the colon bacillus, have been found in the liver, but j)oss(;88 no causal 
relationship to the disease. 

Morbid Anatomy. — ;The liver is greaily rcMluced in size, looks thin and 
'flattened, and sometimes does not reach more than one-balf f)r (*ven one-third 
of its normal weight. It is flabby and the caj)sule is wrinkled. Externally 
. the organ has a greenish-yellow color. On section the color may be yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red ]K)rtions represent dilTerent stages of the same 
process — the yellow an earher, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically the liver^elTs ardi 
in aU stages of necTO'^is, and. in spots appear to have undergone complete 
destruction, leaving ajatty, granular lUbris with pigment grains and crystals 
of leucin and tyrosin. ILTinorrhages occur between the liver-cells. There is 
a chiilangitis of the smaller bile-ducts. Marchand, MacCallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
ceUs leads to the production of hyperplastic or (edematous ” nodules in the 
liver, which project above the surface of the surrounding parts. {2) From 
hyperplasia of the interlobular bile-ducts by means of which cells approaching 
liifir=cfill3,are produced. The bile-ducts and gall-bladder are empty, llunter 
concludes that it is a toxamic catarrh of the finer bile-ducts, similar to that 
which is found after poisoning by toluylendiamin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty dogcncration of the heart. In a major- 
ity of the cases the spleen is enlarged. 

Symptoms. — In the initial stage there is a gastroduodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp- 
toms set in— ^headache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a constant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces ; 
in pregnant women abortion may occur. With the development of Ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, tliough sometimes just bcfoni death there is 
an elevation. In some instances, however, tluwe has been markc*^! pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and thcvpatient is in 
n typhoid state.” There* may be an entire obliteration of the liver dulness. 
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This is due to the flabby organ falling away from the abdominal walla and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tube-casts. Frequently albu- 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 3 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
c^s failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma- 
tion of urea out of the basic ammonia./ Leucin and tyrosin are not constantly 
preient ; of 23 cases collected by Hunter, in 9 neither was found ; in 10 both 
were present ; in 3 tyrosin only ; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged cither in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no hilc enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
*fai3. In a few instances recovery has l>een noted. 1 saw in Ixjubc’s clinic, 
at. Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.— nJaundice with vomiting, diminution of the liver volume, de- 
lirium, andjthe presence of leucin and tyrosin in the urine, form a character- 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms, y The clinical features in certain cases of hyper- 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin arc 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haamorrhages, jaundice, and the diipi nution in the 
livar^yoJume, but the gastric symptoms are usually more marked, and'Jaucin 
and -tyrosin are stated not to occur in the urine. 

Treatment. — No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation^and the use-o f s ub - 
cutaneo us and intravenous saline injections. Gastiio sedatives may be used 
to allay the distress ing vomiting. 

IV. AFFEOTIONS OF THE BLOOD-VESSELS OF THE 

LXVBB. 

(1) Anamia. — On the post-mortem table, when the liver looks am^ic, 
as-iflipthniatty or amyloid^gan, the blood-vessels, which during life were prob- 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperamia. — ^This occurs in two forms. Aotiyb mr ym^uiA. 
After eaoh-meal the rapid absorption by the portal vesseb induces Iransienf 
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congflatina-ot tba organ, which, however, is entirely physiological; but it is 
quite possible that^in persons who persistently eat and drink too much this 
active hyperamia may lead to functional disturbance or/^in the case of drink- 
ipg tno freely of alcohol/Uo organic change. < In the acute fevers an acute 
hypersBrnia may be present. 

.■ ^jmpto ms of active hj^rsemia are indefinite. Pbssibly tbo jcuse 
rtf nr fiiinfififl in Ihc right hypochondrium, so often mentioned by 

,^rBpeptic8 and by those who eat and drink freely, may be due to this cause. 
'There are probably diurnal vaiiations in tlie volume of the liver. In eir- 
rhosis with enlargement the rapid reduction in volume after a copious huMii- 
orrhage indicates the important part which hypcrnpmia plays even in organic 
troubles. It is stated that /suppression of the menses or ^suppression, of a 
hEemorrhoidal fiow is followed by hyperaBinia of the liver. Andrew H. Smith 
has described a case of periodical enlargement of the liver. 

Pa ^^ive G oMflissTioN. — This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
aiumccLuffects tlicse veins. 

2. obrnTiip vf^1vn]nr discasCji^in cmphyscma,iicirrho8is of the lung, and in 
SinJ^athoracic tumoi’s mechanical congestion occurs and finally loads to very 
definite changes/- The liver is enlarged, .firm, and of af. deep-red color; tho 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply. congested hepatic and the anaemic! 
portal terr itories ; hence the term nutmeg which has be^ given to this condi- 1 
tion. Gradually the distention of the central capillaries reaches such a grade 
thaS atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but tho process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
of the associated conditions. Q astro-intestinal catarrh is usually present and 
haematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full handle breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the having, diffuse impulse due to regurgitation into the hepatie veins, 
in which, when one hanf is upon the ensiform cartilage and the other upon 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperaemia are to restore the 
balance of the circulation and to unload the engorged porttd vessels. In 
of intense hjpeisBmia 18 or 20 ounces of blood may be directly, aspirated from^ 
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the liver, as advised by George Harley and practised by many, Anglo-Indian 
physicians. Good results sometimes follow this l^pai^Q-pliIpbni niiiy The 
prompt relief and tnarked reduction in the volume of the organ which follow 
an attack of haematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew IJay’s me^od deplete the portal system freely aUd 
thoroughly. As ft rule, the treatment must be that of the condition with wMch 
it is associated. 

(3) Diseases of the Portal Vein. — TJjUmJWUJOSis ; AjBJBKSOT Pyle- 
phlebitis. — ('oagulation of blood in the portal vein isimcLwithjmcirrhosis, 

l in svpT iilia of the liver, invasion of ^ the vein by^cancer; -pro] iterative perito- 
nitis involving the gastro-hepatic omentum,«Jpcrforation of the vein by gall- 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
’of its branches (Borrrnann). In rare instances a complete collateral circula- 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal ^eiif 
was represented by a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, asciiea^and 
haematemesis supervened and rapidly proved fatal. The^iagnosie of obstruc- 
tion of the portal vein can rarely be made. A suggestive symptom, howe^r, 
is a suddm onset of the most intense- engorgement of the branches of the 
portal system, leading to haematemesis, mehena, ascites, and swelling of the 
spleen. 

l[pfaTct s are not common in the liver and rtiay be cither amende or haemor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(b) Suppurative pylephlebitis will be considered in the sectibn on 
abscess. * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in cases of chronic enlargement of the right heart, from whatever cause pro- 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery. — hhilargement of this vessel is seen in-^asea of .eir- 
rhp^is of the liver. It may bo the seat of extensive sclerosis. Anourism of 
the hepatic artery is raifi^ hut instances are on record, and will be referred 
to in ^e section on arteries. 

V. DISEASES OF THE BILE-FASSAOES AND 
GALL-BLADDEB. 

I. Acute Catarrh op the Bile-duotb {CcUarrhal Jaundice). 

Definition. — Jaundice due to swelling and obstruction of the terminal por- 
tion of the common duct. 

Etiology. — General catarrhal inflammation of the bile-ducts is usually asso- 
ciated with gall-stones. The eatarrhal proeess now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal is of the duct, wliich projects into the duo- 
denum Th^ mucous membrane is swollen, and a plug of inspissated mucus 
filk^tho- diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and wliethcr it really pusses up the ducts. 
It would, of course, be possible to have a catarrh of the finc/ducts wifliin tlie 
liver, which some Frencli w-iiters think may initiate the attack, but the evi- 
dence for this is not strong, and it sauns more likely that the terminal ])or- 
tion of the duct is always first involveil. In the only instance which I have 
had an opporlunity to examine post mortem the orifice was plugged with in- 
spissated mucus, tlie common and hepatic ducts were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there were no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(i) Duodenal caiarrh, in whatever way produeetl, most commonly following 
an. attack. pf indigestion. It is most Irdpiently met with in young persons, 
but may occur at any age, and may follow not only errors in diet, bul also 
cold , exposure, and irialaria, as well as the conditiojjfl associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (3) Kmotional dis- 
turbances may be followed by jaundice, which is believed to be due to catar- 
rhal swelling. Cases of this kind are rare and the analomi(*al condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious Tevers, such as 
pnciTmonia, and typhoid fe\or. The nature of ai'iitc catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. ,]n favor of this 
view ^re the occurrence in epidemic form and the presence of slight fever. 
The spleen, however, is not ofteg enlarged. In only 4 out of 33 cases was it 
palpable. 

Symptoms. — There may be neither pain nor distress, and the patient’s 
friends may first notice’ the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea|(y;Bensations in the hepatic region or pains in the back and limbs. In the 
epjdemicjferm, the onset may be more severe, with headache, chill, and vom- 
iting. Fwer is rarely present, though the temperature may reach 101°, some- 
times 102°. All the signs of obstructive jaundice already mentioned are pres- 
ent, the stools are clay-colored, and the urine contains bile-pigment. The skin 
« has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may be normal, but occasion- 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may be present. 
TheJiveLmay be normal in size, but is usually slightly enlarged, and the edge 
can be felt below the costal margin. Occasionally the enlargement is more 
martd. As a rule the gall-bladder can not be felt. 1’he spItM^n may be in- 
creased in size. The duration of the diseasti is from four to eight weeks. 
There are mild cases in which jaundice di.sappears within two weeks; on 
the other hand, it may peratl^or tliree months or even longer. The stools 
^should be carefully watched, for they give the first intimation of removal of 
the obstruction. 
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DiagnoBis. — The diagnosis is rarely difficult. ThQ_^^Jn youngs com- 
paratively hfialtby persons, tho^oderate gtade of icterus, the absence 
cjation or of evidences of cirrhosis or cancer, usually make the diagnosis 
Cases which persist for two or three months cause uneasiness, as the suspid^ 
is aroused that it may be more than simple catarrh. The absence of pain, 
negative character of the physical examination, and the maintenance of 4^ 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment. — As a rule the patient earn keep on his feet from the outset 
Measures should be usedxio allay the gastric catarrh, if it is present. AJlgsS' 
3 of calom el may be given, and the bowels kept open ^subsequently by_flalii^l 
The patient should not be violently purged. - Bismuth and bicarbonate of so^ 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best. Irrigation of the large bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall- 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chronic Catarrhal Anoiooholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in whicli a chronic, persistent jaundice could 
be attributed to this cause, ^^hrqnic catarrh always accompanies obstruc- 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There arc two groups of cases : 

( 1 ) With* Complete Obstruction of the Common Duct. — In this form 
the bile-passages are greatly dilated, the common duct may. reach the ^ize of 
th p thumb nr larger, there is usually dilatation of the gall-bladder and of the 
^ets within the liver. The contents of the ducts and of the gall-bladder are 
a clear, colorless mucus. The mucosa may be everywhere smooth and«^ot 
j mfnIlAn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction op the Duct. — ^There is pressure 

on tile duct or there are gall-stones, single or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the pra ^ turbid mucus. The gall-bladder is rarely much 

dilated. In a majority of all cases stones are found in it. 

The^jymptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ‘ With it is associated most frequently thefeo-ealled -hepatic inter- 
mittent fever,- recurring attacks of chills^ fever, andt^weats. We need still 
further information about the bficteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em- 
phasize the point that the recurring attacks of intermittent fever do not neces- 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiocholitis. 

The condition is a diffuse, piy 3 d 0 nt-angiochQli.tis involving the larger and 
smaller ducts. In a large proportion of all cases toere is associated suppura- 
tive disease of the gall-bladder. 
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Etiology. — It is the most serious of the, se« |U Q l s -gall-stones. Occa- 
Mvilally a diffuse suppurative angiocholitis^foliowa the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. ^ Cancer of the duct,iforeign Ixalica, such as 
bricoids or fioh b anes, are occasional causes, t There may be extension from 
lijappurativo pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections, ;^as pneumo nia andtjnfluenza. 

The common duct is greatly dilated and may reach the size of the index 
Or or me thumb; the walls are thickened, and there may be fistulous com- 
ations with the stomach, colon, or duodenum. The hepatic duels and 
ir extensions in the liver are dilated and contain pus mixcil with bile. On 
^^ion of the liver small abscesses arc seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. — The symptoms of suppurative cholangitis are usually very 
severe, f A previous history of gall-stones, ^ the development of a septic fever, the 
, swelling andc tenderness of the liver, tbe^enlargement of the gall-bladder, and 
the^lcucQcytosis arc suggestive features. Jaundice is always present, but is 
♦ variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is; progressive emaciation aiuhloss of strcnglh. In 
a recent casc'/ paro titis developed on the left side, which subside<l without sup- 
puration. 

IHcewdion, stricture, perforation, and fistula) of the bile-passages will be 
consiaercd with gall-stones. 


IV. Acute Infectious Cholecystitis. 

Etiology. — Acute inflammation of the gall-bladder is usually due to btuj- 
teriol invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized : The catarrhal, Ihe suppurative, and the phlegmo- 
nous. The condition is very serious, diflicult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per- 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. — ^The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or ha)morrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis- 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 
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Syinptoini.-+Severe paroxxsni^.pain is, as a rule, the first indication, most 
commonly ia the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
^^Nai; 3 ea, vomiting, rigo.Df. pulse and temperature, prostration, dieteo^m)f 
the abdomen, rigidity, general tenderness becoming localized ” usually fo^w 
(Eichardson). In this form, without gall-stones, jaundice is not oft^™^ 
ent. The local tenderness is extreme, hut it may be deceptive in its situeS^ 
Associated probably with the adhesion and inflammatory processes betw^ 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and faeces; indeed, the operation for acute obs^c- 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention cr empyema. 

Diagnosis. — The diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson^s appendicitis was diagnosed; in two of his cases acute inj»8- 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. IhiLMatory. of jthejjases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen- 
tiation of the variety of the cholecystitis can not be made. In the acute sup- 
purative and phlegmonous forms the symptoms are usually more severe, per- 
foration is very apt to occur, with local or general peritonitis, and qjdess 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation shows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and infiamed. In some of these cases gall-stones may have be^ pres- 
ent and have passed before the operation. 

V. Canoeb op the Bile-pabbageb. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the otlier hand, men and women 
appear to be about equally affected. In Musseris series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog- 
nized. The fact is well put by Kelynack as follows : " While gaU-stonos are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per iQent” In Futtereris series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re- 
garded as an effect of the chronic irritation. On the other hand, it is urged 
■ that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histolog ically. " caroino ma of the gall-bladder varies much, both 
in the form of the cells and mTEeir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
^ involved in , the gall-bladder, and in the ducts the ductus communis choledochus. 



DISEASES OF THE LlVWt. 


547 


the disease involves the gall-bladder, a tumor can lu* de tcetoc^^ x- 
tnn< 1 iTig-jingnTin]l 3 ^dwiaiwai^ inward-tovard fhe iWkXQl, ViiriablTinwie, 
occMionally very large, duo either to great distention of tlie gall-bladder or 
to involvement of contiguous parts. It is usually very linn and hard. 

Among the important symptoms are jaundice, which was prestmt in 69 
per cent of Musser^s cases ;ipaia^ often of great severity and pacQjyjimal in 
character. The pain and Tt endcrnc ss on pressure persist in the intervals bo- 
tWeerftlie paroxysmal attacks. In one of my throe cases, which Ames roportwl, 
there was a very 'profound anaunm, but(^ nbscnce of jaundice throughout. 
,iGdl;;8tQneg wsere present in two of the cases, and a history of gall-stone attacks 
WMj)bt§ingd.from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the hile-ducis is less common, and rarely 
forms tumors that can be felt extenially. The tumor is usually in the com- 
mon duct, 67 of 80 cases collected by Rolleston. Kelynack gives very fully 
a Iftimber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of maligjiant disease of the ducts is that which involves 
the diverticulum of Vater. Rolleston has collected 16 cases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My colleague, Halsted, operated and found obstruction at tlie orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi- 
thelioma of the ampulla of Vater, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the fseces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of the Bile-ducts. 

StenofliB. — Stenosis or complete occlusion may follow plceration. most com- 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duct. Instances are extremely rare. 

such as the seeds of various fruits, may enter the duct, and 
occasionally ronad-^rms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstmotioii. — Obstruction by pressure from without is more frequent. 
Qfmcer of the head of the janerpfts, rntp rsfitiiil inflamma- 

tion, may compress the terminal portion of the duct; rarely,^caiicer of the 
P3&U™. S^ndftry involvement of the lymph-glgpd? the liver is a common 
ca nfle o f .occlusion, of the duct, and is met with iA many cases of cancer of the 
Btomach and other abdominal ergnTiH nhatmetion are aneu- 

ria uL of a branch of th e eoelinc axis of ih£Laorta,^and prgsgure of very large 

Symptoins. — ^The symptoms produced are thoM of jihronic obstructiv^aun- 
At first, the liver is usually enlarged, but in chronic cases it may^he 
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reduceduu size, and be found of a deeply bronzed color. The hepatic inter- 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by .gall- 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the coridftions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a ippderate grade of cir- 
rhosis. Cases of cicatricial occlusion may last for years. patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. — The diagnosis of the nature of the occlusion is often very diflB- 
cult. % AJiistory of colic, jaundice of varying intensity, ^arqxysms^ of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction tne ttiimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapds in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came imder 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
flesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of ihc liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous haamorrhages are frequent, particularly from the 
navel. The subjects may live for three or even eight weeks. The liver is usu- 
ally cirrhotic and the spleen is enlarged. Rolleston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in AUbutt’s System of Medicine. 

VI. OHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study — 
chemical, bacteriological, pathobgical, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: Fwst, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
ca^. Tlie recent study of the origin of stones dates from Naunyn’s work in 
IsSi. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Ori^ of Gall-stones. — Two importwit points with reference to the for- 
mation of calculi in the bile-passages were brought out by Naunjm: (a) The 
origij pLof the choleaterin of the bile, as well as of the lime salts from the mu- 
cous membrane of the biliary passages, particularly when inflamed; and (&) 
the remarkable association of micro-organisms with gaU-stones. It is stated 
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that Bristowe grst notic ^J:hfijQrigitt of eholesterin in the gall-bladder itself, 
but Naunyu’s observations showed that both the eholesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bilc- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lilhoge- 
nouB catarrh (which, by the way, is quile an old idea) modifies materially the 
chemical constitution of the bile and favors the (le[)osition about cpitlielial 
dShris and bacteria of the insoluble salts of lime in combination with the bili- 
rubin. Welch and others have demonstrated the jiresence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re- 
ferred to : 

First, the demonstration tliat the gall-bladder is a peculiarly favorable 
habitat for micro-organisms, 'rhe colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blachstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an atlacjk. 

Secondly, the experimental production of gall-stoues has been successfully 
accomplished by (lilbcrt and Fournier by iujeeling mic'ro-orguuisuis into the 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specilic fevers. Bornheim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since that time Diifort has collected a scries of cases, and Chiari, 
Mason, and Camac have called attention to the great frcciuency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ- 
isms, is the mo.st important single factor, there are other accessory causes of 
great moment. 

Cxxuniry, — Gall-stones arc iQsg^ frequent in the United States than in Ger- 
iqpy, 6.94 to 12 per cent (Mosher). They are less common in England than 
nn (bq _. Contin ent. Cholelithiasis is found in India. 

Ape.-— Nearly 50 per cent of all the cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. — Threc-fourtlis of the" cases occur in women. Pregnancy has an im- 
portant influence. Naunyn states that 90 per cent of women with gall-stones 
have home children. 

All conditions which favor stagtiaiion of bile in the gall-bladder predi8[W8e 
to the formation of stones. Among these may be mentioned cojsct- wearing, 
entfiiQptosis, nephroptosis, and occupations requiring a “leaning, forward 
position. Lack of exercise, sedentary ocoupationB, particularly when ^m- 
bined with over-indulgence in food, constipation, depressing mental ei^tions 
are also to bo regarded as favoring circumstances. The belief prevailed for- 
merly that there was a lithiac diathesis closely allied to that of 

Phyaical Characters of Gall-stones.— They may be single, in which case 
the stone is usually ovoid and may attain a very lar^ size. Justances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extrmely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderatelj niuiiier- 
ouB, they show signs of mutual pressure and have a polygonal fopn^ tnth' 
smooth facets; occasionally, however, five or six gril-stones of medium flW 
are met with in the bladder which are round or ovoid and without fa^t& 
They are sometimes mulbeny-shaped and very dark, consisting largely of 
pigments. Again there are small, black calculi, rough and irregular in shiape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which comii^s 
of bile-pigment, rarely a foreign body. The greater portion of the ston^ds 
made up of cholesterin, which may form the entire (Jfelculus and is arranged 
in concentric lamina) showing also radiating lines. Salts of lime and mag- 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation . — Within the liver itself calculi arc occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. majority of all calculi are formed within the 

gftliUlladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms. — In a majority of the cases, gall-stones cause no symptoms. 
The gall-l^^er will tolerate the presence of large numbers for an indefinite 
period o<ji0fc,.and post-mortem examinations show that they are present in 
26 per cent of all wepon over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms — a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a 'chilliness after eating. ti.. Attacks of indigestion are common, 
I have seen two cases with obstinate atfacks of urticaria. I have had many 
cases in which the moat careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidents^ in , con- 
sequence of migration of the stone or of obstruction, either in the ducts-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulfls 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. — Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing p ain in the right hypochondriac region, 
wljUdi radiates to the shoulder, or is very intense in the epigastric and in the 
lower thoracic regions. It is often associated with ajrigor and ayiae tjgm- 
perature from 102" to The pain is usually so intense that the patient 

rolls about in agony. ffThcre are ^^g^uting^'^ofuse sweating, and^egLdepi^s- 
sion of the circulation. There may be marke^tendemesaJu tUo legion of the 
liyp, which may be enlarged, and th^gall-bladder may become palpable and 
veryj^der. In other cases the fever is more TnaTkfid.l..Thfl spli^ is enlarge d 
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(Naunyn) and pnntAina albumin with red blood^orjniwles. Ortiier 

holds that acuta^ occurring in connection with gall-stones, is a 

septia (bacterial) infection of the bilc-passagea. The symptoms of acute infec- 
tious cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi- 
tion, believing calculi were present. In a large number bf the casc^ri aundice 
occurs, but it is not a necessary symptom. Of course it does not happen dur- 
ing" the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the atone takes a rotary course owing to the arrangement 
of the Heisterjan valve;* the cystic duct is poor in muscle fibres but rich in 
nerv ^ and ganglia ; (b) to the acute inflammation whicli usually accompanies 
an attaeCT^ (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thjfi. attack varies in duration. It may last for rf fcWliours, several days, 
or even a-week-or more. If the stone becomes impacted in the oriflee of the 
com^n duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but iinully the stone passes and the symptoms disappear. 

Occasionally accidents occur,/ such as rupture of the duct witlijfgtal peri- 
tonitis. ^Fatal syncope during an attack, and the occuiTen(‘c of repeated con- 
vulaive. seizures have conic under my observation. These are, however, rare 
events. /f Palpitation and distress about the heart may be present, and occa- 
sionally a mitral murmur occurs during the paroxysm, but the cardiac Condi- 
tions described by some writers as coming on acutely in biliary colic are possi- 
bly pre-existent in these patients. 

The diagnosis of acutc^liepatic colic is generally easy. iThc pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. ^ A chill, with fever, is much more frequent in biliary 
colic than in gastralgia, with which it is liable, at times, to be confounded. 
A hi^^jy„ of previous attacks is an important guide, and Jbn joccurreucc of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tEeKtools should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made, g This nervous hepatic 
c oliq m ay be periodical ; the pain may bq ii^he right side and radiating ; some- 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam- 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The pdnsjnay be not colicky, but more 
c opstapt an d dragging in character. Of 50 cases operated upon by Riedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remwkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno- 
sis of acute cholecystitis from appendicitis and obstru^ion of the bowels. Re- 
curring attacks of pain in the region of the liver may fSlow adhesions between 
the gall-bladder and adjacent parts. 

2. Obstbuotion of the Cystic Duct. — ^The effects may be thus enumer- 

ated: ‘ ^ 
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(a) Dilatation of the gall-bladder — ^hydrops vesicaB fclleac. In acute ob- 
struction the contents are bile mixed with much mucus or muco-puruleut mate- 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diaghosis^ particularly as a dropsical gall*bladd^ may 
form a very large tumor. The reaction is not always oo^tant. It is Q^;^r 
ftlkalino nr nmit.ml ; the consistence is thin .and,. jRugoid. ""^buTnin is uauldly 
present. A diluted gall-bladder may reach an enormous size, and in one^ in- 
stance Tait found it occupying the greater part of the abdomen. In such 
cases^ as is not unnatural, it has been mjfltifliM" Avarii^Ti tnmgr, I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a charactefistic outline lik^ a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid- 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Riedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gaU-bladder. It is to be remembered that flistention of the gall -bladder may 
(KXjpr \?iiJwut^iS™ indeed, the greatest enlargement has been met with 
in such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
jits walls not very tense. It is rarely well felt unless the abdominal walls arc 
much relaxed. It may be found in patients who have never had any symptom’s 
of chblelithiasis. 

Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances arc found in the wiormous statis- 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Supp urative cholecystitis, empyema of the gaU-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones — 41 
in 65 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms : incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-callcd 
ossification. 

(e) . Atrophy of the gall-bladder. This is by no means uncommon. Tlic 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has the form of a narrow fibrous string; more com- 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction of the Common Duct. — ^T here may be a single stoue 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (n) In rare in- 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused tliickening of 
the junction of the ducts ; or a big stone may compress the hepatic or upper 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, ahd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be dilTcrentiated with certainty. The ducts 
are usually much dilated and every^vhc^e contain a clear mucoid Iluid. 

{h) Incomplete ohstm^tion, with infective cholangitis. There may be a 
scries of stones in the common duct, a single ston^ which is freely movable, 
or a stone (ball-valve stone) in the diverticulum of Vater. Tlicse conditions 
may be met with at autopsy, without the subjects having had symploms point- 
ing to gall-stones; but in a majority of cases there are very cliaractorisiic 
features. 

The common duct may bo as large as the thumb; the he])atie duet and 
its branches through the liver may be greatly dilated, and the dislention may 
be even apparent beneath the liver capsule. Great enlargement of the gall- 
bladder is rarer. The mucous membrane of the ducts is usually smootli and 
clear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: ^^(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distcudion of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres- 
ence of febrile disturbance ; and (8) duration of the jaundice for more than 
* year.^^ 

In connection with the ball-valve stone, which is most commonly found 
in^tbfi-diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (6) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par- 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These symptoms^may jcontinua on and, oil. for three or. 

s uppur ative cholangitis. In one of 
)atic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and present, a tertian or quartan , t}TM3, so that 
are often nttrihntpd ta mala^, with which, however, they have no con- 
uection. The jaundice isL variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
Joes not always occur. There may be marked vomiting and nausea. As a 
^le there is no progressive deterioration of health. In the intervals between 
ii'o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
inclusively that this condition may persist for years without a trace of sup- 
puration within the ducts. There must, however, Ije an infection, such as may 


my cases the jaundice and recurring he] 
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exist for years in the gall-bladder, without causing suppuration. It is prob- 
able that the toxic symptoms develop only when a ^rtain grade of tensidn 
is reached. 

An interesting and valuable diagnostic point k the j^bsencc of dilatation 
.of , iflL of obstruction froi^Jonp — Gougoiflierl fl^ rul e. 

^Ecklin, who hbs recently reviewed this point, finds that of 172 cases of obstruc- 
tion of the common duct by calculus in 34 the gall-bladder was normd, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gaU-bladder was normal in 9, shrtmken 
in 9, and dilated in 3^1. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu- 
rative cholangitis exists the muflOsa is thiekened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empycm^i of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

minyuHy it is charactorked-^hy u- fever which may be intermittent, but 
more c^monly is remittent and without prolonged intervals of apyrexia. 
ThCl. jaundice is rarely so intense, nor do wo see the deepening of the color 
after the paroxysms. There is usual ly greater e^lla^gculent of the liver, and 
tenderness and more definite signs of septicajmia. The cases run a jjhorter 
coufsepKd'jicdw takes place. 

' C4) Tjie Mokk Kkmote Efpects oe Gall-stones. — ( a) Biliary FisiuUv. 
These are not unconiinon. There may, for instance, be abnormal communica- 
tion between the gall-bladder and the hepatic duct or the gall-bladder and a 
cavity, in the liver itself. ^More rarely perforation occurs bctvceeo the commou 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Ijoyola. Pprfnrufinn int/i tlir 
ft hdnminftl cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav- 
ity; in 49 there was an encapsulated abscess. Perforation may take plac( 
from an intrahepatic branch or from the hepatic, common, or cystic ducts 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastro-intes- 
tinal canal are frequent. Openings into the stomach are rare. Between th( 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 
the duodenum, and 73 cases between the gall-bladder and the duodemim 
Communication with the ileum and. jejunum is extremely rare. Of fistuloiii 
opening into the colon 39 cases are on record. These communications cai 
rarely be diagnosed; they may be present without any symptoms whatcNcr 
It is probably by ulceration into the duodenum or colon that the large gall 
stones escape. 

Occasionally the urinary p^sR^^pg Tuay l:>g open^ in fo and iheLfltoneaJ^fl! 
be found, ill. the bladder. Many inst^pcs are on record ^Lfiatulae-lietw'**^ 
the bil^pu88^ig®8 lun^, Courvoisier has collect^ 24 cases, to ^^bIll 

lisTTfiE. Graham has added 10, including 2 cases of his own. (Trans, o 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expe^ 
toration, sometimes in considerable quantities. 
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Of all .fiiiitnilnnfi rommunications the or eutaneou8 is tlie most coni- 

mon. Courvoisicr’s statistics number 184 ca^cs, in 50 per cent of which the 
perforation took placS in tlie right hypochonilriiiin ; in 29 per cent in tlie 
region of the navel. The number of stones discliarged varied from one or* 
two to many hundreds. ifeecovery took place in 78 cases; some 'with, some 
without operation. 

(b) Obstruction of the Bowel by QdlUstoncs. — Iteference has already lM*en 
made to this; its frequency appears from tlie fact that of 295 cases of obstruc- 
tion, occurring during eight y(»ars, analyzed by Kitz, 2.‘1 were by gall-stone. 
Oourvoisier’s statistics give a total number of KlI cases, in d of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 cases, in 70 the stone was spontaneously [lassc'd, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passcnl per vinm naiuralcin, as the gall-duct 
has been enoniiously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 

Treatment of Ghill-stoneB and their Effects. — In an attack of binary colic 
the patient should be kept under Tuorpliia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo- 
roform until the morpliia has had time to act. (Ireat relief is experienced 
from the hot bath and from fomentations in the region of the liver. 4'ho 
patient should be given laxatives and should drink copiously of alkaline 
rnineisl^ waters. Olive oil has proved usidcss in my hands. WIumi taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have boon also mis- 
taken, particularly when associated with colic attacks. Since the days of 
Durando, whoso mixture of other and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad- 
der, none of which are efficacious. 

The diet should be regulated, the patient abciilyl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Front are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
be taken in doses of from 1 to 2 drachms daily. For the intolerable itching . 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
^i.^rachni and a half; and oxide of zinc, lialf an ounce. Some of this shouhU 
be finely dusted over the skin with a powder-puff. Powdering with slarch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. J-A), and anti- 
[lyrin (gr. viij), may be tri^. Ichthyol and lanolin ointment sometimes gives 
relief. 

Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
^nipyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog- 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov- 
**ig the stones, which was advised by Sims, has been remarkably successful. 

I The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. Thfl for operatirm arc : (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Iffature, with the 
feeble assistance of drugs and mineral waters. (&) The presence of a. dis- 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-^ 
tion depends largely upon the personal methods and success of the surgeon 
'frho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 673 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor- 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

Vn. THE CIRBHOSES OF THE LIVER. ' 

Ganer^ Considerations. — The many forms of cirrhoscs of the liver have 
one feature in common — an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Laennec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrhoses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involv^ed; or 
clinically, according to certain special symptoms. 

Etiological Classification. — 1. Toxic Cirrhosis.-iAlcohol is the chie^ cause 
of cirrhosis of the liver. Other poisons, such as?lead and the toxic products 
of faulty metabolism in gout,tdiabete8;j rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. — ^With many of the f specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho- 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection. % The malarial cirrhosis is a well-recognizcd 
variety. ;^The syphilitic poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the Hood-vessels in heart-disease 
— the cardiac liver. 

4. Cijrliojtis from chronic obstruction of the bile-ducts, a form of very 
slight clinical interest. In anth racosls the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Glassifioalion. — 1. Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches oi 
the portal or hepatic veins. 

2. BiHar^ cirrhoses, in which the process is supposed to begin about ilie 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap- 
sule and reduction in the volume of the liver. 

Clinical Glaiiifioation. — For practical purposes we may recognize the fob 
lowing varieties bf cirrhosis of the liver: 
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L T he a lcohplic cirrhoBifl.jtti. Laennec, including with tliis the fatty cir- 
rho w liver. 

_ 2. The hypertrophic cirrhosis of Hanot 
‘ 8. Syphilitic cirrhosis. 

4. Cgwular cirrhosis— chronic 'perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia- 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so mucli stress (one describes thirteen vari-^ 
etiesi), is excessively rare. In our large experience with malaria during the 
past ^teen years not a single case of advanced cirrliosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. ALcoiroLic CiRRjrosis. 

Etiology. — The disease occurs^ most frc<iucntly in middle-aged male^ who 
have been addicted to drink. Whisky, gin, and ‘brandy are more ])otent to 
cause cirrhosis than beer. It is jnore coiiunon in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were G.'l cases of small atrophic liver, and 8 cases of the faily cirrhotic 
organ. Laucercaux claims that the uiiLW'iUnaire of Franco is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. ^ Ilo 
tiiinks it i8 4ho sulj)halc of potash in the plaster of Paris used to give the 
dry flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare. Palnu^r Howard 
collected 63 cases, to which Hatfield added 93 and Musscr 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infc(;tious diseases, 
3mbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy. — ^Practically on the post-mortem table w'o s()c alcoholic 
jirrhosis in two well-characterized forms : 

i The ATBontio Cirrhosis of Laennec. — Tlic organ is greatly reduced in 
iize and may be deformed. Tlie weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with ’great resistance. The substance is seen to be 
made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver inducccl 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Rolleston. 

L The Fatty Cirrhotic Liver. — Even in the atrophic form the fat is in- 
creased, but in typical examples of this variety the organ is not reduced in 
size, but is enlarged, smooth or very slightly granular, anaemic, yellowish- white 
in color, and resembles an ordinary fatty liver. It is, however, firm, cuts- 3 jdth 
resistence, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. 

The two essential elements in cirrhosis are destruction of liver-cells and 
nhatruction tathe^rial circulation. 

In an autopsy on a case of atrophic cirrhosis tlie peritonajuju is usually 
i'eund to contgte a large quantity of fluid, the membrane is opaque, and tl\cre 
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\ chronic catarrli of tte stomach and of the small intestines. The sj ^g en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
3 a “ vital reaction,” to a toxic influence (Parkes Weber). , Thej^creas fre- 
uently shows chronic interstitial changes . ' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascetic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is tlie association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either agute tuberculous peri- 
onitis or acute tuberculous pleurisy. Bolleston has found that tuberculosis 
VQS present ii^W per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
lulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is ear- 
ned out by tbe following set of vessels: (1) The accessory. portal system of 
^appev . of which important branches pass in the round and suspensory liga- 
nents and unite with the epigastric and mammary systems. These vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little finger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappey showe^d, a ^ra-umbil- 
ical vein — that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, tlio 
^called c qppt ^j^I^usae . Other branches of this system occur in the gastro- 
epiploic omentum, about the gall-bladder, and, most important of all, in llic 
suspensory ligament. These latter form large branches, which anastomose 
fre^^with the diaphragmatic veins, and so unite with the vena azygos, (ii) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications betwc<*ii 
the hffimorrhoidal and the inferior mesenteric veins. The freedom of coni- 
mtnication in this direction is very variable, and in some instances the ha‘iTi- 
orrhoidal veins are not much enlarged. (4) Thej^ginj^of BetziuSj which unite 
thejradicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro- 
portion of the portal blood. 

SymptoniB. — The most extreme grade of atrophic cirrhosis may exist with- 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two groiu’s 
-obstructive and toxic. 

O.BSTBtiCTiVE.— f-The overfilling of the blood-vessels of the stcnnach anc 
it^tine lead to chronic caiarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^J;he tongue is furred and«the\bowels .ir< 
Tegular. ^Hsemorrhage from the stomach may be an early symptom; it ’’ 
{ten profuse and liable to recur. It seldom proves fatal. The amount vom 
ted may be remarkable, as in a case already referred tp, in which ten pouml 
rere ejected in seven days. Following the h ggnnfttoTn esia^ fiielfi^p a. is commoii 



DISEASES OF THE LIVER, 


m 


but haemorrhagefl from the bowels may occur for several years wilbout lueiua- 
teme^. The bleeding very often comes from tlic msoplmgeal viii it*os already 
des^bed (p. 469). ^Very frequently cpisiaxis wcurs. 7 knlargemeiil of ilie 
Bple^ may, as Parkes Weber suggests, be due lo a toxemia. The organ eaii 
usually be felt. Evidences of the establisbineut of tlio collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
presence of the caput Medusae and in the development of haemofrboids. The 
dist^ded venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the etfusion of 
serous fluid into tlie peritoneal cavify, which may apj)ear suddenly. The 
conditions under which this occurs are still obscure. In some eases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu- 
ally distends, may reach a large size, and contain as much as 15 or ‘^0 litres. 
(hMerna of tlie feet may precede or develop with the ascites. M"he dropsy is 
rarely' general. 

Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
'ollected by Rolleston. The ^in lias frequently a sallow, slightly iclcroid 
int. I* The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tul>e-<iast 8 . ^I'lie 
disease may be afebrile throughout, but in many cases, as shown by (.Barring- 
ton, there is slight fever, from 100° to 102.5°. 

/I Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston liave of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir- 
rhosis tlie organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course arc much the same” 
(Foxwell). /sThe patient may first come under observation for dyspepsia, 
Iia'matemesis, slight jaundice, or nervous symiitoms. Ijatcr in the disease, 
the patient has an unmistakabloi/hepatic facies; he is.tliin, the/eyes are sunken, 
the' Conjunctivas watery, the* nose and cheeks showed isiended venules, and the 
complexion is muddy or. icteroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Ntevi of a 
remarkable character may appear on the skin, either localized stellate varices — 
spider angiomata — ^usually on the face, neck, and back, and also “ mat ” a.Tvi, 
as I have called them — areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the pcritonieura 
it is impossible to make a satisfactory examination, but after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detect'd, and occa- 
sionally the hard, firm, and even granular surface. The spleen can be felt 
ui the left hypochondriac region. Examination of the anus may reveal the 
J^rosence of hmmorrhoids. 

Toxro Symptoms. — ^At any stage of atrophic cirrhosis the patient may 
^ave cerebral symptoms, either a noisy, joyous delirium, or stufior, coma, or 
€ven convulsions. The condition is not infrequently mistaken for urojmia. 
^he nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholasmia, the syniptoms may come on in hospital when the 
patient has not had alcohol for weeks. 
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The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the ca-^'s! 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnoiig. — With ascites, a well-marked history of alcoholism, the hepahe 
facies, and haemorrhage from the stomach or bowels, the diagnosis is rari ly 
doubtful. If, after withdrawal of the fluid, the spleen is fdhnd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to i-. 
whetlier it is a cirrhotic or a fatty liver. The differential diagnosis bet\v.,vii 
common and syphilitic cirrhosis can sometimes be made. • A marked hi*:or> 
of syphilis or the existence of other syphilitic lesions, with great irregula(pit\ 
in the surface or at the edge of the liver, arc the points in favor of the lattor 
Thrombosis or obliteration of the portal vein can rarely be differentiated, hi 
a case of fibroid transformation of the portal vein which came under in} 
observation, the collateral circulation had been established for years, and th( 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and bo char 
acterized by a rapidly developing ascites. 

Prognosis. — The prognosis is bad. When the collateral circulation is fiill^ 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other afioc 
tions without presenting during life any symptoms pointing to disease of llii 
liver. There’ are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haBmatemesis, in which the liver becomes reduce 
in size, the symptoms disappear, and the patient may live* in comparative com 
fort for many years. There are cases, too, possibly syplhilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of -34 cases with'ascites 10 die< 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks ; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. HYPEBTBoraic CiBEHosis {Hanot). 

This well-characterized form was first described by Requin in 1846, bn 
OUT accurate knowledge of the condition dates from the work of the lamento 
Hknot (1875), whose name in France it bears — maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosi? 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fon 
in diabetes has been described, and in association with syphilis the organ 
often very large. The hypertrophic cirrhosis of Hanot is easily distingui^^bc 
from these forms. 

Etiology. — Males are more often affec(jpd than females — ^in 22 of Scbacl 
mann’s 26 cases. The subjects are young ; some th*) rbiltlrP^ 

ably belong to this form. Of four recent cases under my care the ages wei 
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IfiOiu twenty to thirty-five. Two were hroiliers. Aleohol plays a minor pari. 

one of the four cases referred to had luvn a lieavy drinker, ^flie absiMun* 
(rf jjl known etiological factors is a i-eniarkahlc feature in a majorily of tlu‘ 
easee. 

llprbid Anatomy. — The organ is enlarged, weighing froin 2,000 lo 1,000 
grammes. The form is maintained, the surface is sniiH)th, or ^)reseMls Muall 
o^’;mnlationB;*the color in advanced cases is of a dark olive grwn ; tin* eon- 
tri: .ence is greatly increased, 'fhe section is uniform, griHiiiish-vellow in color, 
md the liver nodules may be seen separatcnl by connective tissue. The bilo- 
wTssages present nothing abnormal. In a case wit bout much jaundice e\- 
jKci’atory operation showed a very large red organ, with a slightly roughened 
suif 'ce. Microscopically the following characteristics are described by French 
writers: The cirrhosis is mono- or multilobular, with a connective tissue rich 
in riiund cells. The bile-vessels are the s(*al of an angioeholitis, calarrhal and 
productive, and there is un extraordinary development of new hihary canal iculi. 
The liver-cells are neither fatty nor pigmeiiteil, and may be increjised in size 
and show karyokinetic iigures. From the supposed origin about the bile- 
vessels it has been called biliary cirrhosis, but the histological details liave not 
yet been worked out fully, and the separation of ibis as a ilistnu l form should, 
for the present at leiwt, rest ii])on clinical rather than anatomical grounds. 
The spleen is greatly oulargiHl and may weigh (>00 or more gramme's. 

Symptoms. — FTanot’s hypertrophic cirrhosis jiresonts tlu* following very 
characteristic group of symptoms. As previously stated, the (*ases occur in 
young persons; there is not, as a nile, an aleobolie history, and males are 
usually alfected: (a) A remarkably chronic eourhc of from four lo siv, or 
even ten years. (6) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjuiictivae. At any time during the course an iefenut 
gravis, with high fever and di'lirium, may develop, ^fliere is bile in the urine; 
the stools are not , clay-colored as in obstructive jaundice, hut may he very 
dark and '‘bilious.” {c) Attacks of pain in the region of the liver, whieli 
may be severe and associated with nausea and vomiting, ^fho jiain may lie 
slight and dragging, and in some cases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain, (d) Enlarged liver. A ful- 
ness in the upper abdominal zone may be the first complaint. On inspcH'iion 
the eiUargement may be very marked. In one of my cases the lofi lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper- 
ation showed only on enlarginl, .smooth organ without adhesions. On [lalpa- 
tion the hypertrophy is uniform, the consistence is increasi'd, ami I bo edge 
distinct and hard. The gall-bladder is not enlarged. ^J'be verlical flaim'ss is 
uiueh increased and may extend from the sixth rib to the le»el of the na\el. 
(e) The spleen is enlarged, easily palpable, and very hard, (f) (’ertain nega-: 
five fft ftfnrpfl ure of moment — tlie usual absence of ascites and of dilatation 
uf the.suhcjitancous veins of the abdomen. Among other symptoms may bo 
nientioned hsemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may l>e present in 
the skin. In one of became verv-hronged, almost as deeply 

IS in Addison’s disease. Slight fever may be prc.sent, which increases during 
he criBes of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon soon, in which tho right shoulder and right side look 
dragged down. The jpatienta die i^th the symptoms of icten^a .giamJwm 
haumoMgQ, f rom an inter^rrent infection^ or jft’ tt ' pioftmnd a nahm a. Cer- 
tain of the cases of cirrhosis'^of^'tKeTiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

III. Syphilitic Cirbhosib. 

This has already been considered in the section on syphilis (p. 276). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its ditferentiation from tho alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

• IV. Capsular Cirrhosis — Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of tlie 
entire capsule, with great contraction of the liver, but not necessariTy with s})p- 
cial increase in tho connective tissue of the organ itself. Our chief knowletlgu 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Fagge and to Hale White, who has collect<,Hl from the records 22 cases. Tlic 
liver substance itself was ‘‘never markedly cirrhotic; its tissue was nearly 
always soft.’^ Chronic capsulitis of the spleen and a chronic proliferative peri- 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys wore 
granular. Hale White regards it as a sequel of interstitial nephfitis, Tlio 
youngest case in his series was twenty-nine. The symptoms are those of 
tropliic cirrhosis — ascites, often recurring and requiring many tappings. 
Taundice is not often present. , I have met with two groups of cases — the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephritiS^ recur- 
ring ascites, anduabsence of jaundice are regarded by Hale White as im- 
portant diagnostic points. / In the second group of, cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar- 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in tho hand and formed 
a rounded, smooth organ resembling the spleen. The child was tapped V2\ 
times (Archives of Piediatrics, 1890). 

Treatment of the Cirrhoses. — ^The portal function of the liver may be*put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter- 
ated, or, experimentally the jwrtal vein may be anastomosed with the cav.i. 
So long as there is an active compensatory circulation a patient with atroplm 
cirrhosis may remain well. In the hypertrophic form toxiemia the spoeiM' 
danger. In the hypertrophic cirrhosis we have no means of arresting the prog 
ress of the disease. In the alcoholic form it is too late, as a rule, to do iniul 
after symptoms have occurrwl. In a few cases an attack of ig|pdice o 
hflematemesis may prove tlwi salvation of the patient, who may aftOTvard tnk 
to a temperate life and a bland diet. An occasional course of potassium iodid 
may be given. With the advent of ascites the critical stage is reached. A dr 
without salt, and free purgation may relieve a small exudate, rkrely 
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large one, it is best to tap early, or to advise- In the 
cirrhosis much more can be done, and a majority of the cases of cure 
‘^(^.aacites are of this variety. Iodide of potassium in inodoraie doses, 

'lo "3p dropa of the saturated solution, and the Addison pill wive a number of^ 
casea^ even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphili.^ or with irreg- 
ularity of the liver this treatment should bo tried. 

SuBGiO^ Theatment. — (a) Tapping. — When the ascites increases it is 
better to tap early. As Ilale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; hicmorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col- 
lapse during the operation, to guard against which Mead advisi^l the use of the 
abdominal- binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages. (?;) Lajmrotomg, with complete 
removal of the fluid, and freshening or rubbing the peritoneal surfaces, to 
stimulate tne formation of adhesions, (c) Omcniopextj, the stitching of the 
omentum to the abdominal wall, and the establishment of collatcTal circula- 
tion in this way between the portal and the systemic vessels. Hiis operation 
is sometimes very successful, and may be rwommimdc'd. In S531 cases there 
were 84 deaths and 129 recoveries: 11 cases douJ)tful. Among the 129 suc- 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov- 
ered. (d) Fistula of Eck. The porto-eaval anastomosis has l)oen performed 
once in man in cirrhosis of the liver by Yvidal {La Semaine Mrdirale, 1903). 
The patient lived for tliree months. 

vm. ABSCESS OF THE LIVEB. 

Etiology. — Suppuration within the liver, cither in the parenchyma or in 
he blood or bile jmssages, occurs under the following conditions: 

(1) The tropical abscess, also called the solilarn, commonly hdlows aimehie 
b'sentery. It frociuently occurs among Europeans in India, particularly those 
vho drink alcohol freely and arc exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian j)ra(;- 
itioners are by no means unanimous on the subject. Certainly cases may 
Kjcw without a histoiy of previous dysentery, and there have been fatal cases 
rithout any affection of the large bow^el. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
he Amaiba dysentcrice has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemcn 
ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycsmic abscesses are the most ^numerous, occurring in a 

eneral a||toaiia or following foci of suppuration in the territory of the portal 
*?^l8. infective agents inayjceaah JJie, livcrJlu'OUgh thg jiepa^jirtery, 

' in those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
?ent. Instead of passing through the lungs, reaches the liver througU^tho inio-- 
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ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was horded by the case of aneurism of the hepatic 
artery reported by Ross and myself. Infection through the portal vein is 
mdeh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec- 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein— suppurative pylephle- 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bih- 
passages caused by gall-stones, more rarely by parasites — suppurative clio- 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containiii^^ 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, Kiicli 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscijss, or, as in several instances which have been reported, a for- 
eign body, such as a ncctllc or a fish-bone, has perforated a branch or the por- 
tal vein itself and induced pylephlebitis. Echinococeiis cysts frequently caii-e 
suppuration, the penetration of round worms into the liver less coramonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of tue Solitary or Tropical Abscess.— T lii'^ 
has been described under amoibic dysentery (p. 4). 

(h) Of Septic and PYiEMic Abscesses.— T hese are usually multi])li', 
though occasionally, following injury, there may be a large solitary collctdioii 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The enp- 
sulc may be smooth and the external surface of the organ of normal appcaraiu 
In other instances, numerous yellowish-white points appear beneath the cap- 
sule. On section there are isolated pockets of pus, cither having a round out- 
line or in some places distinctly dendritic, and from these the pus may bfJ 
squeezed. They look like small, solitary abscesses, but, on probing, are fouial 
to communicate with the portal vein and to represent its branches, disteniUnl 
and suppurating. The entire portal system within the liver may be involvcMl: 
sometimes territories are cut off by thrombi. The suppuration may extend ijd< 
the main branch or even into the mesenteric and gastric veins. The pus iiu\\ 
be fetid and is often bile-stained; it may, however, be thick, tenacious, aiid 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full (•! 
pus, and the branches within the liver are extremely distended, m that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, formin;^ 
enormous abscesses, the characters of which are at once recognized by the tou\ 
nants of the cysts, 

Symptomi.— (a) Op the Large Solitary Abscess.- The abscess may •>' 
latent and run a course without definite symptoms; death may occur sii«l 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impor 
tant symptoms of hepatic abscess. The temperature is elevated at the out^-c 
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and is qf an intermittent or septie typo. It is irrofrulnr, mid nmy roritain 
norjwal or even subnormal for a few days; tlicii llio paticMil lias a rif^^or and 
Aetemperature rises to 10d° or hi<.dior. Owing to this intennittonl eharacter 
jjjvtho fevjpr the disease is often mistaken fop malaria. Tlio fevt'r may rise 
aft^Tioon without a rigor. Profuse sweating is eominon, particularly 
jBen' the patient falls oslei'p. In ebronie eases tliere jiiay be lilile or no 
’iever. One of my patients, with a liver abscess which had iH'rforatiHl the lung, 
coughed 1^) pus after his temperature had iHnm normal for w(H*ks. The ]>ain 
is variable, and is usually rcferrcHl to the hack or shouhlcT; or there is a dull 
aching sensation in the right hypoehondrium. When turne<l on the left side, 
the patient often complains of a heavy, dragging simsation, so that he usually 
prefers to lie on the right side; at least, this has Ikkui the case in a majority of 
the instances wdiicli have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marke<l in the right lol>o, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to tluj right, not downward, ns 
in cancer and the other atTcctions producing enlarg(*ment. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipplc- 
liue the cur\e of liver dulness begins to rise, and in the mid-axillary it may 
reach the fifth rib, while behind, near the spine, the area 6f dulness may bo 
almost on a level witli the angle of the scapula. Of course tliere are insiances 
in which this characteristic feature is not present, as when the abscess occu- 
pies the left lobe. The enlargement of the liver may bo so great as to cause 
bulging of the right side, and the edge may project a hamrs-lireadih or more 
below the costal margin. In such instances the surface is smooth. Palpation 
is painful, and there may ho fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
'ho abscess may point below the margin of the ribs, or even in the epigastric 
'egion. In many cases the appearance of the patient is suggestive. 'I’ho skin 
las a sallow, slightly icteroid tint, the face is pale, the comjilcxion muddy, the 
•onjunctivaB arc infiltrated, and often slightly bile-tinged. There is in the 
lacies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There i.s no internal affection associated with suppura- 
tion which give.s, I tliink, just the same hue as certain instances of abscess of 
tlic liver. Marked jaundice is rare. Oiarrheea may bo present and may give 
»ui important clew to the nature of the case, particularly if aimcba; arc found 
lu the stools. Constipation may occur. 

Perforation of the lung occurred in 9 of the 27 cases in my scries, 'fhe 
^vmptoms are most characteristic. The extension may occur through the dia- 
phragm, without actual rupture, and with the production of a purulent ])lou- 
risy and invasion of the lung. With cough of an oggravat(*d and convulsive 
eharacter, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
<jf a brick -duat colo r, resembling anghovy sgnee. This, which was noted origi- 
iially by Budd, was present in our cases, and in addition Ileese and lAileuT. 
found the ameehcB coli identical with those which exist in the liver abscess and 
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in tlie stools. They arc present in variable numbers aild display active aiiiu'- 
boid movements. The brownish tint of the expectoration is due to blood - 
pigment and blood-corpuscles, and there may be orange-red crystals of hajnui- 
toidin. 

The abscess may perforate exteinally, as mentioned already, or into tin 
stomach or boWel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eiglit 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent, mio 
death-rate has bcjcii lowered of late years, owing to the groat fearlessness willi 
which the surgeons now attack these cases. 

(h) Of the Pyemic Abscess and SurruHATivE Pylephlebitis. — Clin- 
ically these conditions can not be separated. Occurring in a general pyaMiiia. 
no special features may be added to the case. When there is suppuration 
within the portal vein the liver is uniformly enlarged and tender, thoiij^li 
pain may not be a marked feature. There is an irregular, septic fever, and 
the complexion is -muddy, sometimes distinctly 4cteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged and 
painful liver. The latter features alone are peculiar. The sweats, chills, pros- 
tration, and fever have nothing distinctive. 

Biagnoufl. — Abscess of the liver may be confounded with intermittent 
fever, a common mistake iz^pnalacial^e^ons. # Practically an intermittent 
fever which resistajqmiojpe. la not malarial. tLaveran^s organisms are als(’ 
absent from the blood. When the abscess bursts into the pleura a right-sidiMl 
iempyepia is produced and perforation of the lung usually follows. When 
4he liver abscess has been latent and dysenteric symptoms have not biicn 
marked, the condition may be considerec ^mpy ema or abscess of the lung, 
ftt such cases the) ancWy-sauce-like color of the pus and thcSL.pre8cncc ot 
the amoebae will enable one"fo mSike a definite diagnosis. -Perforation exter- 
hally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has prPceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doo.<^ 
not make an up-and-down movement during aspiration. The diagnosis ot 
echinococcus cyst is rarely possible, except in Australia and L e- 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tlu 
liver is to be separated is the|^enQittaAt hepatic fever associated with gall- 
stones. Of the cases reportecT^a majority have been considered due to suppu- 
ration, and in two of my cases the liver had been repeatedly aspirated. Post- 
mortem examinations have shown conclusively that the high fever and chilli- 
may recur at intervals for years without suppuration in the ducts. The dif-- 
tinctive features of this condition are i paroxysm^ of fever with rigors aiul 
jsweats — ^which may occur with great regularity, but which more oftfinl-ar*- 
s eparate d by long intervals — th^eepening of the janndiflo aftor parox- 
jsglJISiejffliKre apyrexia in the intervals, and the^aintenance of the general 
nntrition!T ffhe time element also is impprt^t, ae in some of these eaaea thi 
disease has lasted for rayeral years. Finally, it is to be remembered ’thni 
abscess' 6i the liyer, in temperate dimates at least, is invariably secondary, and 
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the primary source must be carefully souj?lit for, either in dystuitery, sligl 
ulceration of the rectum, suppurating luDniorrhoicts, ulcer of the stomach, ( 
in suppurative disease of other parts of the body, particularly within the sku 
or in the bones. 

^ Leucocytosis may be absent in the amcrbic abscess of the liver; in septi 

'■‘^n suspected cases, whether the liver is enlarged or not,<^e\ploratory aspira 
tion may be performed without risk. ^J'he nctMlle may Im enlered in the ante 
rior axillary line in the lowest interspace, or in the seventh inlerspacc in the 
mid-axillary line, or over the centre of the area of diilncss behind. The patien 
should be placed under ether, for it may be necessary to make several decj 
punctures. It is not well to use too small an aspirator. No ill elTects follo>^ 
this procedure, even though blood may leak into the peritoneal cavity. Ex- 
tensive suppuration may exist, and yet l)e missed in the aspiration, particu- 
larly w'hen the branches of the portal vein are distended with ])us. 

Treatment. — Pyjcmic abscess and suppurative ])ylepblebitis arc; invariably 
fatal. Troves, however, reports a case of pya‘mie absc(‘ss following api)ondi- 
citis in which the patient recovered after an exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from ojieration. If, howevtw, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of tliesc instances recover 
spontaneously. The large single absce8.se8 are the most favorable for operation. 
The general medical treatment of the cases is that of ordinary scpticajmia. 

IX, NEW GROWTHS IN THE LIVER. 

These may bo cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. — Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in- children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Heredity is believed to have an influ- 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the bilc-pa usages is 
associated in many instances with gall-stones.'' Cancer is stated to be Insa 
conamon in the tropics. 

Morbid Jl^tomy. — The following forms of new growths occur in the liver 
and have a clinical importance : 

Cancer. — (1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a. jiniform mass of new growth, which occupies a large portion of the 

It is grayish- white, usually not softened, and is abruptly outlined 
f»*om the contiguous liver substance. 

(b) Nodular cancer, in which the liver is occupied by nodular masses, 
SQme^la^, some small, irregularly scattered throughout the organ, TJsu- 
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ally in one region tliere is a larger, perhaps firmer, older-looking mass, whieli 
indicates the primary seat, and the numerous nodules are seconda^ to it^ 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size/ small as 
a rule, but in ^ few cases enlarged. The surface is usually mottled dark gre^,. 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu- 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may l)e 
unevenly distlfibuted. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have liotm 
under my care, in one* I diagnosed cirrhosis, and the clinical picture was tliat 
of the ordinary atrophic form; the other I thought to be carcinoma (C. 11 
Travis, J. H. H. Bull., 1902). The latter patient died of hajmorrhage inlo 
the peritoneal cavity, a similar ending to that in the case reported by PealxMl v 

Histologically, the primary cancers are cpitheliomata — alveolar ^d traher- 
ular. The character of the cells varies greatly. In some varieties they arc prily- 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, afe in one described by Greenfield, the cells arc cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno- 
carcinoma. 

(2) Secondary Cancer. — ^The organ may reach an enormous size, 30} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules projtn't 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be confined to one lobe. The consistence of the nodulct 
varies; in some cases they are firm and hard and those on the surface sho^\ 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Earrc j 
tubercles.” More frequently the masses are on section grayish- white in color 
olTEffiniorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with haBmorrhage into the gall-bladder and into the peritonajuin 
The secondary cancer shows the same structure as the initial lesion, and i 
usually either an alveolar or cylindrical carcinoma. D^encration is comnio 
injhese secondary growths; thus tho hyaline transformation may convert la r*,' 

into a dense, dry, grayish-yellow mass. Extensive areas of fatty dcgei 
eration may occur, sclerosis is not uncommon, and haemorrhages arc frequen 
Suppuration sometimes follows. 

(3) Cancer of the hile-passages which has been already considered. 

Sarcoma. — O^rimary sarcoma of the liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many examples uf lympln 
sarcoma and inyxo-sarcoma are on recofd, less frequently odio-sarcom a or H 
smo oth or s trip^ myoma. 

The most fmpofTant form is the melano-sarcoma, secondary to sarcon 
oiihft eye or of the skin. Very rarely melano-sarcoma occurs primarily in H 
liver. Of the reported cases Hanot excludes all but one. In this form t! 
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is greatly enlarged, is either uniformly infiltrated with (he growth which 
eut surface the appearance of dark granite, or (lioro arc largo nodu- 
tlittoSea^of a deep black or marbled color. There are usually extensive inetus- 
ltnd-in some instances every organ of the ImkIy is involvt»d. Nodules of 
meiapp-BWComa of the skin may give a clew to the diagnosis. 

ows OP Liveb Tumor. — One of the eomnionest tnniors in the 
Ihrer is the angioma, which occurs as a small, reddish body*! he size of a 
walnut, and consists simply of a scries of dilated vessels. Occasionally in chil- 
dren angiomata grow and produce large tumors. 

fi ysfa^a re occasionally found in the liver, either single, which is not very 
uncommon, or multiple, when they usually coexist wltn congenital cystic 
kidneys. 

Symptoms. — It is often impossible to dilTerentiate primary and secondary 
cancer of the liver unless the primary scat of the diseaw is evident, ns in the 
case of scirrhus of the breast, or cancer of the rctdmn, or of a tumor in the 
stomach, wliich can be felt. As a rule* cancer of tlie liver is associated with 
progressive enlargement; but in some cases of primary nodular canc(*r, and 
in the cancer with cirrhosis the organ may not be enlargiKl. 2,(»astric disturb- 
ance,yo8S of appet it e,^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms. 7 Pain or a sensation of uneasi- 
ness in tlie right hypochondriac region may be present, but enormous enlarge- 
ment of the liver may occur without the slightest pain. Jaundice, which is 
present in at least onc-lialf of the cases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres- 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

I nsp ection shows the'alKlomcn to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
^inbilicfttions. 'i^The superficial veins are enlarged. On palpation the liver is 
?elt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
jr smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. Py 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100° to 102°; it may be 
intermittent, with rigors. This may he associated with the cancer alone, oy, 
as in one of my cases, with suppuration. (Edema of the feet, from anasmia, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

IHagnoiii. — ^The diagnosis is easy when thei liver is gi^tly enlarged and 
B urface n odplar. The smoother forms of diffuse carcinoma may at first 
^ niiBtal^ tor latiy or amyloid liver, J>ut the presence of jaundice, the rapid 
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enlargement, and the more marked cachexia will usually siiflice to differen- 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. ^ 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun- 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft turaor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascit^ are identical. Melano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve- 
ment of other viscera, as the lungs, kidneys, or spleen. ^ Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-color^ urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar- 
coma of the eye, or the history of blindness in one eye, with subsequent extir- 
paBon, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as ir 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X, FATTY LIVBB. 

Two different forms of this condition are recognized— Mhe fatty infiltr* 
tipn and fatty degeneration. 

j Fatty infiltration occurs, to a certain extent, in normal livers, since the cell 
always contain minute globules of oil. 

Iji fatty degeneration, which is a much less common condition, tjie prot( 
jlasm of the liver-cells is destroyed and the fat takes its place, as seen in ca^ 
of malignant jaundice and (in phosphorus poisoning. 

Pat^ liver occurs under the following conditions : (a) In association wii 
general obesity, in which case the liver appears to be one of the storehouses ( 
the excessive fat. (b) In conditions in which the oxidation processes are inle 
fered with, as in cacliexia, profound ansemia, and in phthisis. The fatty infi 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the (c) Certain poisons, of which ph( 

phoms is the most characteristic, produce an intense fatty degeneration wi 
necrosiB of the liver-cells. The poison of acutej[ellow atrophy, whi^tever i 
nature, acts in the same way. 
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^ toe fatty liver is uniformly increased in size. The edge may reach below 
th^Iev^of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
poimds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundiee is jiever present; 
the stools may be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. llaDniorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and an* chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
doUditiozU;^ the organ can be felt to be greatly enlarged, though smooth and 
painlees. Fatty livers are among the largest met with at the bedside. 


XI. AMYLOID LIVEB. 


The waxy, lardaceoua, or amyloid liver occurs ns part of a general degen- 
eration, associated withi cachexias, particularly when the result of^ong-stand- 
ing. suppuration. 

In practice, it is found oftencst in the prolonged suppuration of tubercu- 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often connectedi^r chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion- 
ally^jln rickets, .iS|h prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions c(|uall(*d only by 
those of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It is solid, firm, resistant, on seed ion anamiic, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in (juestion. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice does not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painlc^, 
the surface smooth, the edge rounded, and the consistence greatly increa^. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and ^t 
enlargement in connection with suppuration of long standing or with syp^lis, 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


IndeukauMa the liver may attain considerable size and be smooth 
form, resembling, on physical examination, the fatty organ. o co® 
tion at once indicates the true nature of the case. 
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Zn. ANOMALIES IN FOBM AND POSITION OF THl 

LIVEIL 

In transposition of the viscera the right lobe otthe organ maLgcgjipy'^tlK 
left side. A. common and important anomaly is the tilting forward of 
organ, so that the ant^^ostcrior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal pargih, i 
considerable portion of the surface of the lobe is in contact with the.abdomma 
parietes, and the edge may be felt asioWy perhaps, as the navel. This ante; 
version is apt to be mistaken for enlargement of the organ. 

The lacing ” liver is met with in two chief types. In one the anterio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or even lower. A shallow transverse groove separaio, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in rare instances the deformed porlioi 
is connected with the organ by an almost tendinous membrane. The liver iiia^ 
be compressed laterally and have a pyramidal shape, and the extreme left Inir 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may 1)( 
mistaken for a tumor, or more frequently for a movable right kidney. Iti 
continuity with the liver itself may not be evident on palpation or on percus 
sion, as coils of intestine may lie in front. It descends, however, with inspira 
tion, and usually the margin can bo traced continuously with that of the l(d 
lobe of the liver. The greatest difficulty arises when this anomalous lappci o 
the liver is either naturally very thick and united to the liver by a very tint 
membrane, or when it is swollen in conditions of great congestion of lln 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
t border, which is placed more transversely than normal. 

Movable Liver. — This rare condition has received much attention, am 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight gradi 
of mobility of the organ is found in the pendulous abdomen of enteroptosif^ 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betwuci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in oii! 
of Leube^s cases) ; and when the patient is in the erect posture the organ niii: 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men ; 56 of the cases were in woment 
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I. DISEASES OF THE PANCREAS. 

L PANCEEATIO INSUFFICIENCY. 

K iHuchf' attention has been given to tlio study of eoiiditioiw in wliieli the 
m^ond of the gland are defective. No one sign is distinctive, hut u coni- 
Jm^on ^ves a fairly accurate ])icture. The lesions are wderosis, atrophy, 
ante and chronic inflaniinatory elianges, new gnmllis and |)ossd)ly functional 
cRturbances without obvious alterations of structure. The iiidieations are, 

1, (liangee. inJthc idiaractcr of the stools; (a) jin excess of total fat in the 
fojccs, which in some cases has heeii as high as 90 per cent. 'Phe neutral fats 
predominate in cases not associated with jaundice, (b) Diiniiiution of the 
tryptia- energy, as shown by the failure to digest the nuclei of the muscle 
/i^es (Schmidt test) ; (c) imperfect digestion of the carhohvd rates. The 
stools are bulky, soft, acid, grayish wliite in color and have a jMK'uliar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as coiisidertMl 
under diabetes; (h) Cammidge’s reaction. — In many lesions of the jiancreas 
this author claims that there is excreted by tlie kidm'ys a sulistance wliich in 
hydrolysis gives the reaction of a jientose. The \alue of this is still under 
discussion; the results with the improved method have hcen favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipuria, and of inaltosurin, has yet to he determined. 

n. HABMOREHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with lijemor- 
rh^e ii}tiL&e. pancreas as a cause of sudden death, hut the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos- 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper niet with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of wliich no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of tlic gland is destroyed and the 
blood Jnvades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser perilonaRum (see ha*moperito- 
njBum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The stympinmst are thus briefly summarized by Prince: “The patient who 
has previously been perfectly well, is suddenly taken with iho illness which 
teiTniTinf^g ]^fl Jife. . . . When the hcemorrhage occurs tlie patient may l>e 
quietly resting or pursuing his usual occupation. The pain which usliers in 
the attack is usually very severe and located in the upper part of the abdomen, 
tt steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The jiaticmt R(wn becomes 
Anxious, restless, and depressed; he tosses about, and only with difficul^ (»n 

be restrained in bed. The surface is cold and the forclicad is covered with 
3- cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
^l^domen becomes tender, the tenderness being located in the upper part of the 
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abdomen or epigastrium.'} Tympanites is sometimes marked. Tlie tempera- 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. AOXTTB PANOBEATinS. 

(fl) Acute Bsemorrhagio Fanoreatitii. — Tn this form the inflammation 
combined ^Yith hopinorrhage, and it is diflicnit to separate clearly the two proj 
esses. 

Etiology. — A large majority of the cases^occur in adult males. McPhei 
ran has report ihI one in a nine months' old ehild. Many of the patients had 
been addicted to alcohol; others had sulTored occasionally with seyerc pains 
and vomiting or with gall-stone colic. Pciser found that 8 out of 121 col- 
lected cases of'Ucute pancreatitis were associated with parturition. He sug- 
gests that theTOanges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclami)- 
sia. Munzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The pancreas is found enlarged, and the interlobular tissue infiltrated 
with blo^, and perhaps with clots. The rplation -of galL^itonaa^to the con- 
dign has been demonstrated in a recent case (()pie)^{^ A small calculus had 
lodg^ in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Ede 
finding-itft-way-into the pancreas had caused hajmorrhagic inflammation. In- 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar- 
gin of the necrotic areas are accumulations of inflammatory products, timI 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can be seen about 
the lobules and upon the omentum and mesentery opaque white specks, tlie 
fat necroses of Balser. ^ e OJPuU,’ 

Symptoms. — One of the most characteristic features is the suddenness of 
the onset, usualljt wUh violent colicky pain in the upper part of the abdomen. 
< Nausea and vomiting follow, vdth^ collapse symptoms, more or less severe 
according to the intensity of the aUack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low ; sub- 
sequently fever sets in, sometimes initiated by a chill. There may be early 
^ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The awelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the atretcli- 
ing of the nerves may account for the agonizing pain and the sudden col- 
lapse. In a case which I have reported the semilunar ganglia -were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cellfl. The Pacinian corpuscles in the neighborhood of the pancreas were enor- 
mously swollen and (edematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
^drcumscribed resistance. 

Diagnosis. — nmifft p^f^rnting panitfraitith^ usu- 
ally suspected. Now that the condition has become better Imown the diagnn- 
sis inira vitam has been made. " Acute pancreatitis is to be suspected when 
n previously healthy person or a sufferer from occasional attacks of indi^* 
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tion is suddenly seized with a violent pain in the epigastriiini followed by vom 
iting and collapse, and in the course of twenty-four hours by a circumscribcc 
^igastric swelling, tympanitic or resistant, with slight elevation of tempera- 
turp. Circumscribed tenderness in the coui*sc of the pancreas and tender spoh 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An interest- 
ing^casejjdmitted to the Johns Hopkins Hospital illustrates eominon mis- 
take. ^The young man had had symptoms of obstruction of tlic bowels for 
\thrco or four days. The abdomen was distended, tender, and very jiainful. 
,.I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>erating-nM)m.> llalstinl found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and tliere were areas 
of fat-necrosis in both mesiintcry and omentum. Oddly enough this patient 
returned four years afterward with another attack, hul lie refuseil to he ojicr- 
ated upon and was taken away hy liis friemls. 

(h) Acute Suppurative Pancreatitis — Pancreatic Abscess. — l^'itz, in his 
monograph in 1889, reportctl 22 cases. To this list Kbrtc has addcil 2\. Of 
the cases, 32 were in males. 

Etiology. — The etiology in a majority of cases is doubtful. / Dyspeptic dis- 
turbances and.trauma liave preceded the onsi't in some instances. In 24 cases 
there was a single abscess ; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
.peri-pancreatic abscess, -perforation into the 8tomach,^thc duodenum, or the 
peritonajum, ande thrombosis of the portal vein. 

Symptoms. — The symptoms of sujipurative pancreatitis arc not always well 
defined. In one case in my wards 'riiayer made a (jorrect diagnosis, 'riio 
patient, aged thirty-four, liad had occasional attacks of severe pain and vomit- 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in the median line just above the umbilicus. Finney ojieratcd and found dis- 
seminated fat-necrosis and a deep-seated abscess w ith necrotic pancreatic tis- 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhma, and ,8ugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is of 
the greatest moment. 

(c) Gangrenous Pancreatitis. — Complete necrosis of the gland, or part of 
it, may follow eitheiv haemorrhage or? haemorrhagic inflammation, and in excep- 
tional cases may occur afters suppurative infiltration or^after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monogniph IT) cases are 
reported. Korte has increased this number to 40. Symptoms of hajiuorrliagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
In the omental cgvity or attached by a few shreds. In other instances the^ 
totally or partially sequestrated organ may lie in a large a])sccs8 cavity, form- 
^*ig a palpable tumor in the epigastric region. In two cases, reported by Chiari, 
Ibe necrotic pancreas was discharged per rectum, with recovery. 

Belation of Fat-ncorosii to Pancreatic DiBease.— ^ connection with all 
^®ta84>iHUMJroatic disease squall yellowish areas, to which Balser first directed 
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attention, may be founds in the interlobnlar pancreatic tis8ue,ii^^{he. mesen- 
tery,}, in the omentum, ^jin the abdominal fatty tissue generally, and occasion- 
aiiyj^Jhe pericardial and^subcutaneous fat. It is stated t^t they may be 
present without disease of the gland, but this is doubtful. They are most fre- 
quent in the haemorrhagic and necrotic forms of pancreatitis, less commqa 
in the suppurative. In the pancreas the lobules are seen to be separated^y S- 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re- 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. Langerhans has shown that this substance is a com- 
bination of lime with certain fatty acids. They may be crusted with lime, 
and in a man, aged eighty, w ho di edtrf Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo- 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which the pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil- 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases the areas of necrosis are sterile. i I^gerhaiis 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroaes arc caused by certain constituents of the pancrcatie 
juice, but not by trypsin. :)Flexner has demonstrated by chemical tests 
the cxislcuce of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappeai*8 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrusted human ones. If T J. Williams has produced similar 
lesions in the subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.^'By ligating the pancreatic ducts of cats Opie produced at the end of 
several weelm necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. ^ Flexner has produced acute 
hflemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. / Qpie has recently made the interesting observation that hamor- 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the mo.4 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was sei^ with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensiive ftttty infiltra- 
tion with fat-necrosis was demons&able. 



IV. OHBONIO PANOBEATinS. 

Anatcmiically there arc two forms (a) interlobular, including that cauw 
Jjjj^ocdnBion-rf the duct, and (b) interacinar, a more diffuse process invadii 
^the islands of Langerhans, which are spared in the other foiyns. It is foun 
aTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, j-gall-stones,.^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occui 
in haemochromatosis. The symptoms are not very well defined. Many c 
the most characteristic specimens have been met with accidentally. Wlien du 
to calculi and infection of the ducts there are ' pinjidyspepsia, \fat^ ptoolf 
jaundice, at^times fever, and loss of weight. The jaundice may be due b 
ewnptession of the head of the common bile-duct where it passi's through th 
gland. /Progressive wasting, rthe urinary reactions (Camrnidge’s in practisec 
hands )7 and jaundice are tlic most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice are due to pressun 
on the common duct by the swollen pancreatic tissue. From a surgical stand- 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Fancreas. Drainage of the ducts and removal ol 
the stones arc advised. 


V. PANOEEATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 56 it 
females ; in 5 the sex was not given (Korte) . Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton^s case (which is not in Korte’s series) j 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Gases. — In this list of 33 cases 30 were in men and only 
3 in women. / Slews on the abdomen or- constantly repeated pressure are the 
most common forms of trauma. One case follow^ severe nittssagc. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some- 
times su^estiye of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions. — In 51 cas^ the tjouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gaU-stones. Occasionally the attack set in with very severe sym^nu, 
suggestive of obstruction, of the bowel. In this group the tumo^appeared m 
12 cases sp^ jaftei the -onset of the pain ; in others it was delayed for a penoQ 
of from a few weeks to two or three years. MePhedran has repor^ a re- 
markablo instance in which the tumor appeared in the epigastrium mps 
of severe inflammation. It was opened and drained and believed to he a 
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hydrops of tlie lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) G^ts without any Inflammatory or Traninatio Etiology. — Of 33 cases 
in this group 26 were in women. A remarkable feature is the piolongod penod 
ofJthfiiiLfixistence — in one case for forty-seven years, in one for between six- 
teen and twenty years, in others for sixteen, nine, and eight years, in the major- 
ity for from two to four years. 

Morbid Anatomy. — Anatomically Kbrte recognizes (1) retention cyattduQ 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue — 
^e cysto-adenoma; (3) fite^ign cysts arising from the alveoli of the. gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing hisBin- 
orrhage and hydrops of the lesser peritonaium. 

Situation. — In its growth the cyst may (1) be in the lesser peritonteuni, 
push the stomach upward, and reach the abdominal wall between the stomacli 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ- 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Eailton’s case, the cyst may arise in the 
tail^ of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. — Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted. Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases, j Increased secretion of the saliva, the so-call^ pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap- 
pearance of the cyst. In one of Halsted's cases the girth of the abdomen de- 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. — The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper- 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not hsBmorrhagic. 
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The existence of ferments is important Tn 51 cases they were presc 
in the fluid or in the material from the fistula. In 20 cases only one fenne 
was present, in 20 cases two, and in 14 cases all three of the pancreatic 
ments were found. In view of the wide occurrence of di astatic and ft 
emulsifying ferments in various exudalos, tlic most important mul only pa 
tive sign in the diagnosis of llie pancreatic socrt'tion is the dlgt'stion of fibr 
fgid albumin. 

Opp.fQt\Qn . — Of 160 cases of operation there were 150 recoveries. Incisit 
and drainage was the operation performed in 158 cases, in 15 excision w 
performed. 


VI. TUHOBS OF THE PANOBEAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. — At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11,472 post mortems c 
Milan, Segr6 found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 cases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Hospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 cases of scx’ondary malignant disen8< 
of the pancreas. The head of the gland is most commonly involved, but Ih 
disease may be limited to the body or to the tail. The majority of the patient 
are in the middle period of life. 

Symptoms. — The diagnosis is not often possible. The following arc th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the hea( 
of the pancreas on the bile-duct. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
ansBsthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There may be pressure 
on the portal vein, causing thrombosis and its usual sequels, {d) Symptoms 
due to loss of functioii of the pancreas are less important. Fatty diarrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not cojnrnon. A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the inten^ Md 
per manqp t jinmdienj with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occ^ionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 
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occur as rather a chronic interstitial inHammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. ^oweTer, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

Vn. FANOBEATIO OALOT7LL 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Jo)lI^}ton 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. Tlie color is opaque white. They are composed chiefly of car- 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in- 
flammation of the gland substance with dilatation of the duct ; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) ihfiinitaiion of the stones, afi.ill the-gaH^Tadder, may lead tU carcinoma. 

Symptoms. — ^Thc cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insu£Bdcncy 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, arc suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Hobson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITONEUM. 

I. AOTJTE GENERAL FERITONITIS. 

Definition. — Acute inflammation of the peritonaeum. 

Etiology. — The condition may be primary or secondary. 

(а) Primary, loiorATiiic Peritonitis. — Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in- 
flammation of the peritonaeum is somewhat remarkable. ' It may follow cold or 
closure and is then known as rheumatic peritonitis. No instajice of the kind 
has come under my notice. IniBright’s disease,.'^ goi^ andjJ arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of 1?52 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexncr). 

(б) SECONDARY PERITONITIS is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pauicreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
peirforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess oLthe liver, spleen, or kidneys. Two important causes are appendi- 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar- 
ently normal Graafian follicle. 
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• Of the above 102 cases, 56 originated in an extension from some disease 
abdohiinal viscus. The remaining 34 followed surgical operations upon tl 
p^tohttum or the contained organs. 

"^Qle j)eritoniti8 of septicaemia and pyaemia is almost invariably the resu 
of frlocid process. An exceedingly acute form of peritonitis may be caused I 
^'development of tubercles on the membrane. 

^^orbid Anatomy. — In recent cases, on opening the abdomen the intet 
^jii^ e oils are distended and glued together by lymph, and the peritonajur 
plants a patchy, sometimes a uniform injection. The exudation may l)C 
Fibrinous, with little or no fluid, except a few pockets of clear serui 
)etween the coils, (h) Scro-librinous. The coils are covertMl with lympl 
^ there is in addition a largo amount of a yellowisli, sero-librinous fluid 
[n instances in which the stomach or intestine is p(Tforati'd this may be niixoi 
vith food or faeces, (c) Purulent, in wdiich the exudate is either thin am 
preenish-yellow in color, or opaque white and creamy, (d) l^utrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
las been caused by cancer, the exudate is thin, grayish-gnvn in color, ant 
las a gangrenous odor, (c) Haemorrhagic. This is sometimes found as ar 
dmixture in cases of acute peritonitis following wounds, and occurs in the 
m^grous and tuberculous forms, (f) A rare form occurs jn which the injoc- 
tion is present, but almost all signs of exudation are wanting. (Hose inspection 
may be necessary to detect a slight dulling of tlic serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences betwc*cn the various kinds of peri- 


tonitis. 

Bacteriology of Acute Peritonitis. — Much work 1ms Ikm^u done lately upon 
the subject Flexner has analyzed 102 cases of peritonitis, in wliich bacterio- 
logical studies were made, which came to autopsy in the rJolms Hopkins Hos- 
pital. He makes three classes. The first class embraces the primary or idio- 
pathic form, of which 12 cases were found. These wore with one exception 
mono-infections. The pnwailing micro-organism was tlic /streiitococcus pyog- 
enes (five times), the remaining ones being the staphylococcus aureus, micro- 
coccus lanceolatus, bacillus protous, pyocyaneus, coU communis, and the in- 
^uenza bacillus. The second class followed operations upon the peritonipum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono- 
infeetions, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com- 
bined. The bacillus coli was found 6 times in all, being uims.sociatcd in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyaneus, and ujrogenes capsulatus. Ihe remaining oO cases, 
forming the Jtbird. class, were instances of intestinal infection. These com- 
prised 23 mono- and 33 polyinfections. The pro<lominal mg micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 times alone and 
35 in association. The streptococcus was present in 37 cases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyaneus, ypnoaus, an 
aerogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely in peritomti^ may 
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Mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, ^hoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. — In the perforative and septic cases the onset is marked by 
chilly feelings oi; an actual rigor with intense pain in the abdomen. In t3rphoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres- 
sure. A position is taken which relieves the tension of the abdominal mus- 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may be referred to the back, 
the chest, or the shoulder. The respiration is superficial — costal in type — 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim- 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wiry 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104® or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis- 
sured. Vomiting is an early and prominent feature and causes great pain, ^riio 
contents of the stomach arc fii’st ejecIcHl, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight frecal odor. The bowels may be loose at the onset and then constipa- 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres- 
sion is very anxious. ThcLCP^8tant.vomitiiig,oJf fluids causea a wastaJ ilppear- 
ance, and the hands sometimes present the w,aaher-woman’s skin. Except in 
nholera, we see the Hippocratic fqcies. more frequently. in tbi^ than in any 
other dfs^c — ^^Ou^harp nose, 'hollow eyes, collapsed temples; the cars cold, 
contracted, and their lohes turned out; the skin about the forehead being rough, 
Ustsfkded, and parched; the color of the whole face being brown, black, livid, 
or lead-colored,^' There are one or two additional points about the abdomen. 
IThe tympany is usually excessive, owing to the great relaxation of the walls oF 
the intestines by inflammation and exudation. Th^ splenic dulness may 1)C 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo- 
cated to the fourth interspace. The liyer dulness may be greatly reduced, or 
may, in the mammary line, be nhliteTRtpd It has been claimed that thiaJa.^ 
distinc t i T O featu re^ ef perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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hand, the liver duliicss, though diniinisliwl, may i>ersist. rnt^n pio-porito Dapuni,. 
following perforation more certainly obliterates the hepatic, duliicss. In 'such 
eases the fluid effused iu the lateral regions ; hut with gas 

Jn the peritonoBum, if the patient is turned on the left side, a clear note is 
the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid — ascites — is usually present except- in some acute rapidly 
fatal ca^. The flanks are dull on percussion. The dulness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
' ooDSiderable e&sion without either movable dulness or fluctuation. A fric- 
tion-rub may be present, as first pointed out by Bright, but it is not ne^irly so 
common in acute as in chronic peritonitis. 

Course. — The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com- 
monly death results in four or five days, or the attack may be jirolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature — a group of symptoms indicating profound failure of the vital 
functions for which Gee has rcviveil the old term Occasion- 

ally death occurs with great suddenness, owing, iiossibly, to paralysis of tho 


heart. . , i. ^ 

Diagnosis. — In typical cases the severe pain at onset, the distention of the 

abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the Vomiting give a characteristic picture. Gareful inquiries should at 
once be made concerning tho previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa- 
tion alternating with diarrkra. In women the most frequent cauBCB are sup- 
purative processes in the pelvic viscera, associated with salpingitis, abscess^ 
in. the broad ligaments, or acute puerperal infwlion. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis- 
factory examination. In such instances the pelvic organs should be exatnineil 
with 4ie greatest care. In typhoid fever, if the patient is conscious, tlio sud- 
den onset rtf pain, the tenderness, rigidity, muscle spasm, and llic aggravation 
of the general symptoms indicate what has happenc<l. When the p^icnt is 
in deep coma, on the other hand, the perforation may be overlooked. The fol- 
lowing conditions arc most apt to Iks mistaken for acute peritonitis: 

(a) Acute Entero-colUis.—lleK the pain and distention and the 

ness on pressure may be marked. The pain is more colicky m character, th , 
diarrhoea is more frequent, and the collapse is more extrciiie 

(b) The So-called Hysterical Peritonitis.— This lias ^ 

elect, as almost every feature of genuine pentonitis, even t be 

be simulated. The onset may be sudden, with severe 
tenderness, vomiting, diarrhoea, difficulty m 

istie decubitus. Even the temperature may • ^*1”* rilSh^ 

teuoe of the attack. A case has been reported by Bristowe m which lour 
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attacks occurred within a year, and it was not until special hysterical symp- 
toms developed that the true nature of the trouble was suspect^. 

(c) Ohsifuction of thA bowel, as already mentioned, may simulate perito- 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes- 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sejeraipain, the collapao ^ gymptoms, fr.enttftni«¥OMdting, and 
great diiitentiop of the abdomen may- be^ present. 

(e) I have already referred to ^e fact that acute hsemorrhagic pancre- 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pr^ancy 
may resemble acute peritonitis. 

n. PEBITONinS IN INFANTS. 

Peritonitis may occur in the foetus) as a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

\ In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, aud 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation ctf the cord and septicaBmia 
(Runge). 

^ During childhood peritonitis arises from causes similar to those affect- 
ing the adultc^^Perforative appendicitis is common. & Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed bjr diffuse peritonitis. A 
rare cause in children is cxtensjqn. through the diaphiagflBtfrom.an>^mpyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it hasfbeen attributed to sewer-gas poisoniog. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to he 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PEBITONITIB. 

1. fluhphrcaio Peritonitis. — The general peritonaeum covering the right 
afld left lobes of the liver may be involved in ant extension fcoinjte^plfiura 
of^suppurative,- tuberculous, or cancerous processes, i Lx, various affectious 
of the liver — cancer, abscess, hydatid disease, and in affections of the gall- 
bladder — the mflammation may be localized to the perhbnmum^^mng the 
upper surface of the organ. TK^' forms of localized subphrenic peStonitis 
in the greater sac are not so important in reality as those which occur in the 
Beqijflr ^Tjfnnsp^pTn . The anatomical relations of this structure are as follows : 
^t lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
the splenic flexure of the colon, and from the foramen of Winslow to the 
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hiljWJ)f Ae, spleen. &Lki(l it eovoi-s ;uul^ i.s 1 i^Jy afihflw»Ht^W4U4»4]:QttU)f 
liolit is formed by ilic lifwiirc yf ilic livcr^ 

and by that portion of the diaphragm whicli js covered by tlie lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^fon^ep of Winslow, through which tlie lesser communicates with the 
greater peritonaeum, is readily closed by innammation^ * 

Inflammatory processes, exudates, and hajmorrhages may be confined en- 
tirely tp thejesaer peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
"num, and of the colon may excite inflammation in it alone; and in various 
affections of.the pancreas, particularly trauma and haemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the loft hypo- 
chondriac, epigastric, and umbilical regions of a somewhat characteristic shap(*, 
but which appears to vary from time to time in form and size, according to 
the conditions of the overlying stomach; for when the viscus is full of liquid 
contents it increases the area of the tumor’s dulncss, while it makes its out- 


lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant and apparently the tumor may disappear alto- 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ( Jordan Ifioyd). 

Special mention must Ixj made of the remarkable form of subphrenic 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Pyo-pneumolkorax sahphrmicm. The alTwlioii has 
been thoroughly studied of late years by Seheurlcn, Mason, Mcltzer, and Tsio 
Dickinson. In 143 out of 170 recorded cases the cause was known. In a few 
instances, as in one reported by Mcltzer, the subplirenic abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. Hy far the most fre- 
quent condition is gastric ulcer, whicli occurred in 80 of the cases. Duodenal 
uiqor was the cause in 6 per cent. In about 10 per cent of the cases the appen- 
dix was the starting-point of the abscess. Cancer of the stomach is an occa- 
sional cause. Other rare causes arc trauma, whicli was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per- 
forated — sometimes, indeed, in the eases following trauma, as in Cane S of my 


series — the abscess contains air. 

The.sy n'ptnTna of subphrenic abscess vary very consideralily, dcfnitiding 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pari icu- 
larly wlieii due to perforation of a gastric ulcer. There are severe pain, vom- 
iting, often of bUious or of bloody material ; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutiomil symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
quently perforation may take place into the pleura or into the ung, wi i severe 
cough and abundant purulent expectoration. . • i 

The conditions are so obscure that the diagnosis of subplirenic abs^ is 
not often maHo The perihepatic abscess beneath the arch of the diaphrapn, 
whether to the right or left of the suspensory ligament, when it does not rontain 
niJ, is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonsBum^ the tumor is formed which has the char- 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here^ on the right side, when the abscess is in 
the greater peritonaeum, above the right lofie of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym- 
panitic resonance and the movable dulness. The liver is usually greatly chi- 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the stomach or duode- 
num, in which the gas is contained in the lesser pcritonieum. Here the dia- 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record al^ut 20 per cent only have recovered. 

2. Appendicular. — The most frequent cause in the male of localized peri- 
tonitis is inflammation of the appendix verraiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil- 
ical region — a not imcommon situation — or, of course, most frequently in tbe 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por- 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritouitii. — ^The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu- 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriae become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito- 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. OHBONIO PEBITONinS. 

The following varieties may be recognized : 

(a) Local a^etiYe peritouitii, a very common condition, which occurs 
partic^arly about the spleen, forming adhesions between the capsule and the 
diaphragm, about the liver, less frequently about the intestines and mesen- 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases tlic 
condition is met accidentally post mortem. TwQj^j?,f,pypaptQOT.iaaj*^ 
ever, be_^gafidJiy. these adhesions. When a fibrous band is attached iu such 
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a way as to forrti a loop or snaro, a coil of iiitc.s(inu niay pass llinMigh it. Thus, 
of the 295 caps of i n tos tin al obstruction aualyzcd by Fife* (i3 wcre.jdue to 
Ihi^cansel THhe secondgroup is less serious and comprises cases with persist- 
ent abdogiiiuil of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adlieiive Peritonitis. — ^Tliis is a consequence of an acute in- 
flammation, either simple or tuberculous. Tlic ]H'ritonanim is (fl)l iterated. On 
cutting through the aBdominal wall, the coils of intestines are uniformly 
matted together and can neither l)e st^parah'tl from eacli other nor can tlie 
visceral and parietal layers lie distinguisluHl. 'Phere may Ik? thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) l^lifcrativc Peritonitis. — Apart from cancer and tubercle, which pro- 
duce typical lesions of chronic ]>critonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without mucli adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the ciecum and the first 
part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonamm is opaque-white in color, and everywhere 


thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonffium over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con- 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir- 
cles these organs. Usually the volume of the liver is in conscfiuencc greatly 
reduced. The gastro-hepatic omentum may be constricted by this new growth 
anff^he calibre of the portal vein much narrowed. A serous effusion may be 
present. On account of the adhesions which form, the peritonupum may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. I he 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvidas conniventes. This proliferative i)erito- 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become ihickomMl and pre- 
sent an opaque, dead-white color. This condition is ob.sery(*d es|>ecia y in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n^oii peritonitis a friction may be felt usually in Tne 

upp er zone o f the abdomen. Polyorrhomenitis, polyserositis, pneral chronic 
serous- membranes, Concato’s disease (as the 
it), may occur with this form as well as in the tuberculous variety. pe 
cardium and .toth. pleurae may be involved. 

In some instances of chronic jieritonitis the membrane p ^ ^ .p 
OUB nodular thickenings, which may be mistaken for tubercles. J . . ayne 

^ described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that i)me of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be- 
tween the conditions. Miura, in Japan, has reported a case in which these 
nodules contained the ova of a parasite. One case has been reported in whicli 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chionio. Hgimurhagia- ^^aritonitii. — ^Blood-stained effusions in the 
peritonaeum occur 'particularly in cancamus and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachyrntMi- 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which hairaorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GBOWTHS IN TfflB PBEITONJBXJM. 

(a) Tuberculous Peritonitis. — ^This has already been considered. 

(b) Gfgacer of the PexUonscum. — Although, as^a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomala and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually char- 
aotcEized by a number of round tumors scattered over the entire peritonajunu 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovanes. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. B^y^ary 
malignant disease of the peritonaeum is extre^^y rare. ColMUifr^^aaid to 
havflLUCCUTXed, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs moie.iraqiiently 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonmum is easy with a history of a 
local malignant disease ; as when it occurs with ovarian tumor or with canooT 
of the pylorus. In cases in which there is no evidence of a primary lesion tlic 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is inueli 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stros^ 
is laid occurs as frequently in tuberculous peritonitis and may be present ja 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu- 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules aJid 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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lhe,asilff£^tiif cancer and in tubercle may be much alike It may 

S^orrhaf^c m both; more often in tlic latter. The histological examina^ 
tiott m can^r may show large multim, clear cells or groups of oells-the 
c^-^gps pf I^oi^Sr-which are e.\trcmely suggestive. Tim colloid 
cancer my prodi^a totally diflcrent picture; instead of ascitic fluid, the 
ibd^m 18 occupied by the semi-sohd gelatinous substance, and is llrm, not 
fluctuatmg. ’ 

And, lastly, there are instances of echinococci in the pcritonajum which 
mayfflTDulate cancer very closely. 


VI. ASCITES (Hydro-porltonsBum). 

De^tion.— The accumulation of serous fluid in the peritoneal cavity. 
Etiology. (1) Local Causks. — (a) Chronic inflainination of the peri- 
tonffium, either simple, cancerous, or tuberculous, (b) Tortal obstruction in 
the terminal branches within the liver, ns in cirrhosis and chronic pnssiic 
congestion, or by compression of the vein in the gastro-hepalic omentum, 
cither by proliferative peritonitis, by new gi’owths, or by aneurism, (r) I'lirom- 
bosis of the portal vein, (d) Mhimors of the abtloinen. The solid ^rrowilis 
of the ovaries may cause considcralde ascites, which may completely uuisk tlic 
true condition. The onlarfrod s])]een in leukajinia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) Causks. — ascites is part of a general dropsy, the result 

of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes eonfined to the peri- 
tonaeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaiiim is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydrmmic states of the blood. 

S^ptoms. — A gradual uniform enlargement of the abdomen is llie char- 
acteristic symptom of ascites. The ruYSiCAL signs are usually distinelivc. 
(a) Inspection , — According to the amount of fluid the abdomen is protu- 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on those veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of tlie jiorlal vein, these 
superficial abdominal vessels may be extensively varicose. About the navel 
in cases of cirrhosis there is occasionally a large bunch of di.slendc<l veins, the 
^-called caput Medusae. The heart may be displaced upward. 

(b) Palpat ion . — Fluctuation is obtained by placing the fingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
side with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small ((uantities of fluid 
^^ay give this fluctuation shock. When the abdominal walls arc thick ot-very 
an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen^ as in the ordinary method, the pads of the fingers only. a;re placed 
lightly upon the skin, and then by a sudden depression of the fingers the fiuid 
is displa^ and the solid organ or tumor may be felt. By this method of 
" dipping ” or ^placement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. — In the dorsal position with a moderate quantity of fluid 
in the peritonasum the flanks are dull, while the umbilical and epi^tric 
regions, into which the intestines float, are tympanitic. This area oi clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi- 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos- 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan- 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care- 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
Iwge'^it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very diflicult. Succussion lias 
been obtained in such cases, A distended bladder may reach above the umbil- 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis- 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative proicedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen whioli 
may simulate ascites. 

Nature of the Ascitic Fluid. — ^Usually this is a dear serum, light yellow 
in the ascites of ancemia and Bright’s disease, often darker in color in cirrho- 
sis of the liver. The specific gravity is low, seldom more than 1^010 or 1.01 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may l>e 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of haem- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A^ chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a ffttty and a chylous, which may he 
distinguished by the microscope, as in the former there are distmet fat-glnl^ 
ules. These cases have been sometimes connected with peritoneal or mesen- 
teric cancer. InJthe.true chylous ascib^the fluid is turb^^nd^joilky. 
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tlip riHfB, ^Ju-Whitla 8. a iK-rforat.on of tlic thoracic duct hun Ixsen 
found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mild gradra of chylous ascites which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a penmuicnt 
lipflBima, such as is present in young animals and in diabetics, in whom 
the liquor san^inis is always fatty. Under such circumstances an exu- 
date may contain enough of the molecular base of the chyle to produce turbid- 
ity of the fluid. Some of the cases have been associated with filariasia. 

Treatment of the Previous Conditions. — (a) Acute PERiTONiTis.-J-Jlcst 
is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should be propped in Ibe position which gives him greatest 
relief. ^Whether mo^hia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
I an ice-bag and withhold the drug. I^te in the disease and in hopeless condi- 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications — ^the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water — may be laid upon the abdomen. 

/ The question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the cederna, which is one impor- 
tant factor in causing the metcorism. It is also urged that the increased peri- 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following o^xir- 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and, injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may be employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient enemata. 
Jn all cases it is best to have a surgeon in consultation early in the disease, 
the question of operation may come up at any moment. In the acute forms 
«f tuberculous peritonitis operative measures appear to Ik? more hopeful, hut 
tliey are not always successful. 

(&) Chcronto Peritonitis. — For the cases of chronic proliferative perito- 
nitis very little can be done. The treatment is practically that of ascih^. In 
‘'ll! these forms, when the distention becomes extreme, tapping is indicated. 
^Tie treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
iperfonned and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the r^^ta are 
not very satisfactory. Maurice Kichardson, in a child aged five, with^a sus- 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlai|ea 
tuberculous mesenteric glands, which were removed, and the boy remained ^ell 

five years after the operation. i? xi, 

(c) Ascites. — The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 
-Eerinanent drainage with Southey’s tube, incision, and washing out the pen- 
tonseum have also been practised. In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before breakfast 
with as little water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as m w'P' 

effusion. The stronger cathartics may sometimes be necessary. 4 The ascit('s 
forming part of the general anasarca of Bright’s disease will receive consider- 
ation under another section. 
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A DISEASES OF THE NOSE. 

I. ACUTE COBYZA 

Acute catarrhal inllaimnation of the upper air-paflsagcs, popularly known 
as a catarrh ” or a cold,” is usually an independent affection, but may pre- 
cede the development of another disease. 

Etiolog;y. — Prevailing most extensively in the ch^geablc weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which arc very like, though 
less intense than the epidemic influenza. A special organism, MicrocorcuA 
cato.rrhali8, has been descril)ed. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. — The patient feels indisposed, perhaps chilly, has slight head- 
ache, and sneezes frequently. In severe cases there arc pains in the back and 
limbs. There is usually slight fever, the temp(;ralure rising to 101°, ^Phe 
pulse is quick, the skin is dry, and there are all the features of a feverish attack. 
At first the mucous membrane of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivie are in- 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the nock; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian fnlx's the hearing 
may be impaired. In more severe cases there are bronchial irriialioii and 
^gh. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually l)ecomes able to 
breathe through the nostrils, and within four or five days the symptoms dis- 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
Attacks are frequently repeated the disease may become chronic. 

The diagnosis is always easy, but caution must be exercised I^t the initial 
catarrh of m^les or severe influenza should be mistaken for the simple coryza. 

n w 
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Treatment. — Man^y eases are so mild ilmt tlio patients are ^ble to bo about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a BimplQ.iayer mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in- 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion- 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
snuffed ” from the hand every two or three hours, is much better. 

n. AUTUMNAL OATARRH (Hay Fever). 

Definition. — An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. — This affection was first described in 1819 by Bostock, who called 
it catarrhus CBstivns. Morrill Wyman, of Cambridge, Mass., wrote a mono- 
graph on the subject, and described two forms, the June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur dl through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subjeet to it than men. 
Young and middle-aged persons are most often attacked. The tendency les- 
sens as age advances, though there are statements to the contrary. Dwellers 
in cities arc chiefly attacked. The educated and highly nervous are more sus- 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con- 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown tliat there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam- 
ined, of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Thj 2 ^ 4 )ollen of rye is the most active. Dunbar and his stu- 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmospliere. In persons predispos<Ml 
to the disease the pollen applied to the conjunctivee or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000026 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on norm^ persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antito.\in by injecting the poison into ani- 
maK". It capable of cutting short attacks of ordinary hay fever. 

'Symptoms. — These are, in a majority of the cases, very like those of ordi- 
TiiM^^ryza, There may, however, be much more headache and distress, and 
soifiopatients become very low-spirited. At the outset, or eve* daily tli rough- 
out the attack, s^^ezing may be frequent. Cough is a common symptom and 
may be very distressing. I’aroxysnis of asthma may occur indistinguisliablo 
' from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. — This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system — suolu ns 
arsenic, phosphorus, and strychnia. Se^ndly^ climatie. Dwellers in the 
. citiea of the Atlantic seaboard and of the Central States ('iijoy coin])letc 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are cases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par- 
ticularly the destruction of the vessels and sinuses over the scMisitive arc'as. 
F ourthly , the antitoxin treatment of Dunbar in suitable cases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec- 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows closed and to a|)pty the serum in the morn- 
ing before rising both to eyes and nose, and agnin during the day if the 
slightest irritation is felt in the conjunctiva.* or nasal mucous membranes 
(R. A. Glegg). of Dunbar is now on the market.” 


m. BPIBTAXIS. 

Etiology. — Bleeding from the nose may result from local or constitutional 
conditions. Among l ocal caujses may be mentioned traumatism, sniall ulcers, 
picking or scratching the nose, new growtlis, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol- 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty ; more frequently in theifilicate ^d in the rheumatic 
than in the strong and vigorous. There is a family form in which Tiiany mcin- 
bers in several generations are affected. There is a chronic recurring cpis axis 
' associated with multiple telangiectasis of the skin and miu ous membranes 

(Quarterly Journal of Medicine, Vol. I). ,, i i n • v. v.'f 

Epistaxis is a very common event in^peisons of so-called plethoric a i . 
It is stated sometimes tajirocede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a iiios 
grade of cyanosis without its occurrence. It is frequent in riir iosw^nepa is. 
I n balloon and mountain pensions, in the vpry rarcficjl atmospbere, “»mor- 
^hage from the nose is a common event. In Ji^mophilia tbc nose ran a rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 
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"Timnir in and injc^hoj^ o^ttieliver 

It precQdfia-&§lQ5^ of^tain fevers, moreparticnlarly typhoi d, witiiwliich 
it seems associated m a sp^ial manheT. ^ described 

in cases nf qpppriiiiva thfi PClT^r^ Lf^tly, it is said to be brought on by 
certain psychical impressionB, but the observations on this point are not trust- 
worthy. The blood in epistaxis results from capillary oozing or diapedesiB. 
The mucous membrane is deeply congested and there are often capillary angi- 
omata situated usually in the respiratory portion of the nostril and upon the 
cartilaginous septum. . 

8 ^ptoiiiB.-^light hsemorrhage is not associated with any special fea- 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of hsemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis. — The iagnosis is usually easy. One point only need be men- 
tioned ; namely, that bleeding from the posterior nares occasionally occurs dur- 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with haBmatemesis ; or, if coughed up, with 
hemoptysis. 

Treatment. — ^In a majority of the cases the bleeding ceases of itself. Vari- 
ous simple measures may be employed, such as hnlr^jng th<^ juma^sfliaxtA. thn 
the jygplication of ice to the nose, or t^injegtion of cold or hot water 
intojthe^iiostrils. Agtringents, such as mc^ alum, or t annin , may be used; 
and the tinctjirc of' the perchlorido of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cbromic.acid or the cautery. If the bleed- 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
01 the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop- 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control the bleeding. The inhalation of carbonic-acid gas may be 
tried or a sdu^on-nf gelatine or of adrenSiii injected into the nostriL 

B. DISEASES OF THE LARYNX 

L AOTTTB OATABBHAL tiABYNaiTIS.. 

This may come on as an independent affection or in association with gen- 
eral catarrh of the upper respiratory passages. 

Etiology. — ^Many cases are due to catching cold- or to oysaufiuodLihajoiec ; 
others come on in consequence of the iTjhalation of irritating, gases. It may 
occur in the general catarrh aaspeiated with, influenza and measles. Very severe 
laryngitis is excited by tegmogtism, either injuries from' without or ti^lod^'- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
nritflimilTt paisnnn 

Symptoms. — ^There is a se nse of tick ling referred to the larynx; the cold 
air irritates and^ owing to the increased sensibility of the mucous membrane 
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the vA of iMpiration may be painful. There is a dnuamiL ami the voice-* 
At tot It 18 Mmplj^^Hieky, but soon phonaSSSmiui&.paiiiful and 
be completely lost. In adults the res^tC am not 
mcrea^ m fr^uency, but nuihildren dyspuma is not uncommon and may 

m spasmodic attecks and become urgent if there is much cedema with 
the inflammatory swelling. 

-^e Iwyn^oscope shows a swollen mucous iiienihraiie of the larynx par- 
tic^ly aie ary-epiglottidcan folds. The vocal cords have lost their smooth 
and Btoing ap^arance and are reddened and swollen. Their mohilitv also 
18 greatly impaired, owing to the infiltration of the adjoining mucous '.ucni- 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many the patient is not seriously ill. Occasionally easels come on with 
greater mtensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosig.— There is rarely any difficulty in determining the nature of a 
case if a BaMactory laryngoscopic examination can be made. The sevens 
forms may simulate oedema of the glottis. When the loss of voice is markwl, 
the case may be mistaken for one of nervous aphonia, hut the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ory young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to lie 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous synqiloms of hoarseness or Joss of voice. Membranous 
laryngitis may at first be quite impossible to difTcrontiate, but in a majority 
of cases of this affection there arc patches on the pharynx and early swelling of 
the cervical glands. The symptoms, too, arc much more severe. 

Treatment. — Rest of the larynx should lie enjoined, so. far as phonation is 
concerned. In cases of any severity the patient should he kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


IL CHBONIC LARYNGITIS, 

Etiology. — ^The cases usually follow repeated acute attacks. The most com- 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

Symptoms. — The voice is usually hoarse and rough and in severe cases may 
he almost lost. There is usually very little pain ; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
^ acute condition. In association with the granular phar3mgitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment. — §^e nostrils should be carefully examined, since in some 
mstances chronic laryngitis is associated with and even dependent upon ob- 
struction to the free passage of air through the nose. Local application must 
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be made directly to the larynx, either with a brush er by me^ of a spiay. 
Am ong the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of big. 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neck should be sponged with 
cold water. 


TTT (EDEMATOUS LAEYNGITIS. 

Etiology. — (Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (b) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; (d) occasionally 
in the acute infectious diseases — scarlet fever, typhus, or typhoid ; in Brighf s 
disease, either acute or chronic, there may he a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms. — There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn- 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the finger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the cedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo- 
scope the swollen epiglottis can be seen or felt with the finger. The condition 
is very fatal. 

Treatment. — An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarified. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
liimg delayed. 

IV. SPASMODIC LARYNarnS (LarsmgismuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology. — A purely nervous afEection, without. any inflammatory condi- 
tion of .ibfi it occqjTft^in children between the of six month s and 

tJ^^je^trs, and is most commonly seen in connecti(»u with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. CJftau thejittack 
comes-oa-when-tiie child has been crq88ed.pji:, gcolded. Mothers sometimes call 
the attacks " passion fits ” or attacks of " holding the breath.” It was sup- 
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jK^ at^M.toe that tliey woru a.ss«cialed will, ,.„l,„j;ci„oiil, „r the tl.yiiiu-; 
and^he condition therefore .received tlie name of HmmiMma. ^ ’ 

The actual state of the larvnx diirin<r a onroxv^m i,. .. ^ n 

^^rs, but the precise nature of the influences cau;ing it i: nolyS knoi^T 
Whether centric or reflex from peripheral irritation ^ 

common in America as in England. 


The disease is hot so 


Symptoms.— 1 he attacks may come on either in tl.e night or in the day 
often just as the c u d awakes. I'I.ere is no coi^h, no hoarseness, hnt th; 

and |en with a sudden relaxation of the spasm, the air is d.;wn info 
thejungs with a high-pitched crowing sound, which has given lo ihe alVeclion 
the name-of ehild-crowing.” Convulsions may occur during an altaek or 
here^may be carpo-pedal spasms. Death may, but rarely does, o.eur during 
/.the attack. With the cyanosis the spasm relaxes and nspiration l)e‘nns The 
attacks may recur with great frequency throughout the day. 

Treatment.— Tli 0 ..gums shonld be carefully examined and, if swollen and 
UQyJrcely lanced. The bowels should be carefully regulated, and as these 
children are usually delicate or rickety, nourishing diet and eod-liver oil 
should be given. By far the most satisfaelory method of treatment is thg gold 
sponging. In severe cases, two or three times a day the child simiild he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Bing(‘r, at tlio TJiii- 
versity Hospital, London, I have seen many cases in whicli it piuvcd su(m.:(‘ss- 
ful. It may be employed wlien tlic child is in a paro.xysm, though if the 
attack is severe and the lividity is great it is much hottc^r to dash cold water 
into the face. • Sometimes tlic introduction of the linger far l)ack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau's description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with of)pressed breath- 
ing, harsh, croupy cough, and perliaps some huskiness of voice. The oppres- 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes off abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
the parents. Whether this is entirely a functional spasm is, I think, doubt- 
ful. There are instances in which the child is somewhat hoarse Ihroiighoiit 
the day, and has slight catarrhal symptoms and a brazen, croupy cough, iiicre 
probably slight catarrhal laryngitis with it. These cases arc not infi*(‘(jur‘n<ly 
uustaken for true croup, and parents are sometimes unnecessarily disturbed 
the serious view which the physician takes of the case. Too often the poor 
^‘hild, deluged with drugs, is longer in recovering from the treatment than he 
^vould be from the disease. To allay the spasm a wliiff of chloroform may be 
administered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
^li^ually relieve the spasm, and is specially indicated if the cliild has overloaded 
stomach through the day. 
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V. TUBEBCUIiOUB liABYNGITIS. 

Etiology. — Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tuberon- 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
cent. Laryngitis may occur veiy early in pulmonary tuberculosis. Thci^ 
may bo well-marked involvement of the larynx with signs of very limited^ 
trouble at one apex. .These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. — The mnoosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the iDlood-vessels. Hy 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covcml 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of tilfb carti- 
lages. The disease may extend laterally and involve the pharynx, and dovin- 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. — The first indication is slight huskincss of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is met with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
tiie epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

^With the laryngoscope there is seen early in the disease a pallor of the 
jnucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The iilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with w^-marked 
pulmonary disease. In case of doubt the secretion from the base of an iiker 
should be examined for bacilli. 

Treatment. — ^The voice ^ )onld. imt<be-uBed. The ulcera-should be sprayed 
and kept thoroughly cleans^ with a sqlqjjpji of tannic acid, pittatai>f 
or oL zinc. Th e insu fflation, three times a day, nf a nf^ioJ^ 

forpi wjtb pr^prphjiij afteFclSnsing the ulcers with a spray, re lieves th e pahi 
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in a majority of the cases. Qjjfiauic (4-4wr-c(sut ^^dption) appliixl willi the 
atomizer wil l often enable the patient to swallow liia food comfortably. There 
are, however, distressing cases of extensive laryngeal and ])linrvng(*al ulcera- 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
' ^iflBculty in swallowing becomes very great. Wolfenden states that this 
'hiay be obviated if the patient hangs his head over the side of the bed and 
gucka Tplllf through a rubber tube from a mug placed on tlie floor. 


VI. SYPHILinO LABYNGinS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac- 
quir^ form. 

Symptoms. — In secondary syphilis there is occasionally erythema of tiio 
laQmz, which may go on to definite catarrh, but has nothing cliaracteristic. 
The process may proceed to the formation of superficial wliitisli ultwrs, usually 
sympeteically placed on tlio cords or yontricular bands. Mucous patches and 
condjAwnata are rarely seem The symptoms are practically those of sliglit 
loss rfvgicP witli laryngeal irritation, as in the simple catarrhal form. 

^'’"TPhe tertiary laryngeal lesions are numerous and very serious. True gum- 
m ate, v arying in size from the head of a pin to a small nut, arise in the sub- 
mucous iissue, most commonly at the base of the epiglottis. They go through 
th7changeB characteristic of tliese structures and may either break down, pro- 
ducing extensive and deep ulceration, or — and this is more characteristic of 
syphilitic laryngitis— in their healing fonn a fibrous tissue which shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti- 
lage, inducing necrosis and exfoliation, and even hajmorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol- 
low the sclerosis of the gummata or the healing of the ulcers produce great 
deformity. The epiglottis, for instance, 'may be tied down to the pharynge^ 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

resultfillvhich'' may necessitate tracheotomy. . 

The laryngeal symptoms of inherited syphilis have the usual cou^ o 
these lesions Md appear either early, witlun the first 6^ or six months, or 
after puberty; most commonly in the former period. Of 76 cas^, J.^N. 
MaokeLie found that 63 occurreil within the first year. The 
tration leads to ulceration, most commonly of the epiglottis ^ ™ 
tricles, and the process may extend deeply and involve the cartilage. Cicur 

tricial contraction may also occur. j ainoo it occurs 

The diagnosis of syphilis of the larynx is ^rely 
most commonly in connection with other symptoms of t e i. • ^ 

hportat, Md under nuueur, U«1 of 

may ra^dly be relieved. The tertiary laryngea combat, 

aerions Sid^difficult to treat. The deep ulwrataon « gpeej d 
and the cicatrj^tion neceesitate tracheoto y, 
as praotisel^ Schroetter. 
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. 0. DISEASES OE THE BRONCHL 

I. AOTTTE BBONOHITIS. 

Acute catarrhal inflammatioii of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal^yi tb&old and . 
in the young, owing to associated pulmonary complications. It is bilater al’ 
and either the laiger and medium- sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and parcel of 
broncho-pneumonia. 

Etiology. — Acute bronchitis is a common sequel of fifiiidnng cold, and is 
often nothing more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ gpld pu chest.” It may prevail as am epidemic apart from influenza^ of " 
which it is an important fea^rc. 

Acute bronchitis ia associated with many other affections, notably uieasles. 
It is by no means rare at the onset of lyphoid fever and malaria. It is present 
also in ast]una and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Bright’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub- 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi- 
dence upon this point. 

ICorbid Anatomy. — The mucous membrane of the trachea and bronchi is 
re^^yg^ed, congested, and covere^^with mucus and muco-pus, which may bo 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in d^q}iamation of the ciliated epithelium, 
flwp1] jng pTid fpdfiTTif^ of the submucosa, and infiltration of the tissue-with leu- 
cof^ctifi. The mucous glands are much swollen. 

Symptoms. — The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
thcHarynx, producing hoarseness, which in many cases is marked. A chill is 
but there is invariably a sense of oppression, with heaviness and languor 
and^pains in the bones and back. In mild cases there is scarcely any fever, 
but iitafiXeM^-forms the range is from 101°-tn 103°. The 
set in with a feeling of tightness and rawness beneath the sternum and a 
saz^tion of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At first 
the ooug}i is dry and the expectoration scanty and viscid, but in a few days 
the laecretion b^mes muco-purulent and abundant, and finally purulent. 
With the loosening of the cough great relief is experienced. The sputum ie 
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made up largefy of pna-cells, with a variable nnmW i j 

aoNS.— mie respiratory movements are not greatly increased 

'z 

« 1 ^ smaller tubes are involved there is 

BK bronchial fremitus may often he felt On aus- 

verv ohunL^w^^' sibilant rales arc everywhere to bo heard, 

^ey are yeiy chmg^ble and appear and disappear with coughing. With 

SL^o^lhT af '''^"'branes and the greater abiindaime of the 

secretion, the rftles change and become mucous and bubbling in quality. The 

^ 4, paWarly in^ 

conditions under which 

rt-toSM. In healthy adults, by the end of a week the fever subsides and the 
JooseM. In pother week or ten days convalescence is fully established. 
Tn^ung children the chief risk is iil tlie extension of the process downward. 
In .^P^Mles and whooping-cough, the ordinary bronchial catarrh is very apt to 
d^nd to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. 1 ’his extension 
18 indicated by changes in the physical signs. Usually at the base the rales 
are Bubcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are Bimilnr dangers if the process extends from the larger to the smaller tubes. 
In old age the bronchial mucosa is less capable of (jxiielling the mucus, which 
IS more apt to Bag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-c*clls. 

Diagnoais.— The diagnosis of acute bronchitis is rarely diHicult. Although 
the mode of onset may be brusque and perhaps siniulate||uattUttUMjia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a ^ ofitotoid fever, in which the diagnosis at first has lieen acute bron- 
chitis. The complication of^roncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. — In mild cases, household measures suffice. The hot foot- 
bath, or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chftrt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the Ijcst remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
approach of a cold to take a Turkish bath, and though the tightness and 
oppression may be relieved by it, there is in a majority of the cases great risk, 
^me pf the severest cases of bronchitis which I have seen have followed this 
iuitial Turkish bath. No doubt, if the person could go to bed directly from 
Ihe bath, ijs action would be beneficial, but there is great risk of catching 
“cold’’ in going home from the bath, llclief is obtained from the unpleasant 
fanse of rawness by keeping the air of the room saturated with moisture, and 
in tJiia dry* stage the old-fashioned mixture of the ^es pf pjxtixDpny sod 
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ipec^fiuftnha with liqpjor.ammonji acetatis and nitroua ether is usefol. If the 
pulse is very rapid, tincture of aconite may be givmi, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
usod in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particulaily 
if the secretions'are free; but for Jhe d^t^sing, irritative cough, which keeps 
the patient awake, opium in some form gives the only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and Bene|a is a favorite 
one with many practitioners at this stage. 

In^the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. — This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Morbid Anatomy. — The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of clitic tissue stand out prominently. The tubes arc 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part sheA 

In other instances the mucosa k thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila- 
tations are not uncoifimon and emphysema k a constant accompaniment 

Symptoms. -^In the form met with in old men, associated wi^ emphysema, 
gout, or heart-disease, the chief symptoms are as follows : Shortness of breath, 
which may not be noticeable except on exertion. The patients "pdfl and 
blow ” on going up hill or up a flight of stairs. Thk k due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough k variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief dktress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there k no expectoration Usually, however, it is abundant, "muco- 
purulent, or dktinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There k rarely fever. 
Tbs' general he^th may and the disea^ may present no serious fea- 
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and the oondition ie often that wUch we see’in emphyZr S 
^lon note is clear or hy^rresonant. On auscultation, *JiSn 'is ml 
^ and w^^ ^d rhonchi of various sorts arc hoard-some higMtchS 
°'^2LdME:toned.and snoring. Crepitant rides are common at 

description just given is of the ordinary chronic 
J 1 emphysema and heart-di^iase and 

men. There are certain forms which merit special descrip- 
w CHRONIC BRONOHITIB in women, which coiiiM 

on between the a^s of twenty and thirty and may continue indefinitely with- 
out serious impairment of the health. In several cases the f^ii.,,^ 
“‘auSKaiJSLtberejMjtba.slightbronc^ ^ 

(6) BBONcnoHHiKEA.— Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery— 6roncW7«ro 
«er<!4o.j^ UMztraordinary amount. More commonly, it is punilmUhpugh 
and with greenish or yellow-green masses. It may be thick and uniform, 
riiw profuse bronchial secretion is usually a manifestation of chronic bron- 
chitis, rad may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the yo^ the condition may persist for years without impair- 
ment of health and without apparently damaging the lungs. 

(c) PuTRtD Bronctiitis.— Fetid expectoration is met with in connection 
with bronchiecjasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are iiisj;aiices in which, apart from any of these states, the 
expectoiatioil.to.a fetid character. The sputa are abundant, usually thin, 
color, and they separate into an upper fluid layer capped 
Jith frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans — the so-called Dittrich's plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absbdss has followed putrid bron- 
chi^ in a certain number of cases. 


. JJby Catarrh. — T he catarrhe sec of Laennec, a not uncommon form, 

chararterized by paroxysms of coughing of great intensity, with little or 
no ezpeo£oration. It is usually met with in elderly persobs with emphysema, 
*uidis one of the most obstinate of all varieties of bronchitis. 

ftwtmoni — Bemoval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climat^ in which the subjects of 
chw^ bronchitis live with the greatest comfort. With care chronic bron- 
chitis may prove to be the slight ailment that, as Oliver Wendell Holmes says^ 
promotes longevity. 

The ^t endeavor is to ascertain, if possibht, whether there are oqnstito- 
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tional or local affections with which it is associated. In many instances the 
is found to be highly acid^ perhaps slightly albuminous^ and the arteries 
are stiff. In the form associated with this condition^ sometimes caUedjgouty 
bi^chitis; the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heaii-diseash and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WoQjIen undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (i^v) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may he tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, tlie 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters Mien undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray ( 10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anffisthe- 
tized with a 4 per cent cocaine solution, inject with -suitable syringe about 
two drachms of olive oil, with gr. ^ of iodoform, and gr. ^ of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BEONCHIECTASIS. 

Etiology. — The following excellent classification is given by B arty K ing: 

rAcute 


1. Bronchiolectasis|^^^.^ 


IL Bronchiectasis 


■1. Chronic bronchitis 
2. Broncho-pneumonic 

A. Pure-1 3. Chronic pneumonic 
4. Pneumonic 
l6. Pleuritic 

B. Tuberculous 

ri. Aneurism 


C. Traumatic 


2. Tumor 

3. Foreign body 
U- Syphilis 
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In addition there is a congenital defect which Grawitz has described as bron- 
chxecUms un%ver8dL%8. 

UnquMtionably the we^mng of the bronchial wall is the most impor- 
tant probably the essratial, factor m inducing Itronchiectasy, since the wall 
18 then not able to resist the pressure of air in severe sjiells of coughing and 
mStraini^. In some instances the mere weight of the accumulated secretion 
may be sn^ient to distend the terminal tubules, as is seen in compression of a 
brom^UB by anewism Barty King lays great stress on pleural adherency as 
a factor m tte initial ^latation of the tubes. The disea.se seems to have 
merrased m frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 190i-05 from every 
one Bog^ isolated the influenza bacillus. 

MorMd Anatomy. — Two chief forms of bronchiectasis are recognized— the 

S ncal and wliich may exist together in the same lung. The 

ion may be general or partial. Universal bronchiectasis is always uni- 
lateral. It occurs in rare con genital cases and is occasionally seen as a 
sequence of interstitial pneumonia. Mflie cniire lironehial tree is represented 
by a series of sacculi opening one into the other. The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tk>-dila- 
ietioufl .mgy ..form, large cysts immediately beneath the pleura. Iniervankig 
betw^njthg^^ 5 ( 2 uli a dense cirrhotic lung tissue. The partial dilatations — 
the saccular and cylindrical — are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Here the dila- 
tation is more commonly cylindrical, sometimes fusiform. I'lic bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculiffbronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth xvalls, without fluid contents. Bronchiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

Histnlnginnlly the bronchi-which arc the seat of dilatation show important 
clwnges. In the l^rgc, smooth dilatations the cylindrical is replaced by a 
PftXeuaeiijLepitlielium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical foripn, due to 
retain^ secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchicctatic cavities arc horribly fetid 

Symptoms. — There are acute cases, usually the bronchiolectasis of children ; 
blit a recent case in my wards of the broncho-pneumonia form died in six 
ii^ks from the onset. The bronchi of the lower lobes were dilated; there 
Were areas of broncho-pneumonia and one or two spots of gangrena The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, and chronic bronchitis, the symp- 
toms are in great part those of the original disease, and the condition 
*** not suspected during life. 

fp flBfTfnlftr bronchiectasis the characters of the cough and expec- 

toration avc distinctive. Theupatient will pjiss. the greater part of the dij 
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without any cough and then in a severe paroxysm will bring up a large quan- 
tfty of sputum, '[(fin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 600 cc., in 7 over 600 cc. In one case with over one litre 
per day the cavities found were very small. Sometime 8 ^changa.i 2 £Jthfi 4 ]pei- 
tj ^wil l bring on a violent attack, probably due to the fact that some of the 
secreGoii 'flows from' the dilatation to a normal tube. ^The daily spell of 
coughing is usually in the morning. iTThfi ftYpefif-nrflf.inn is in many instances 
very jt jj jrp*flyinh nr grnyieb hrf\wn io fluid, puiuh^t, 

with Qjgficuliar.acid, sometimsajetid, odor. Pl aced in {uopnical 
rates into ^a Jhick. granular lay er b elo w and cl thia mucoid intervening layer 
qbove, whichJfljaapiMJdJiy>Jl brQOTi§k.^froth. Microscopically it consists of 
pqs-corpusclcs, oft^ largo crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Haamatoidm 
ciystfds are sometimes present. Elastic fibres are seldom found except wlicii 
there is ulceration of the bronchi^ walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora- 
tion, such as comes from phthisical cavities, is not common. Haemorrhago 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis. — The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstilial 
pneumonia or ch^ic pleurisy, the diagnosis is easy. There is contraction of 
the^side, which in some instances is not at all extreme. Tlie. PAYcmniis .signs 
may Jb?, chiefly at. the base and may vary according to the condition of tbe 
Cavity, whether full or empty. There may be the most exquisite amphoric 
phenomena and loud resonant iflles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya- 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con- 
diHbn very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

T^atment. — Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom- 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution ; Menthol 10 parts, guaiacol 2 parts, olwe oil 88 
parts. Or better still when the odor is very offensive iodoform in ojivfi oil- 
creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with wcJl-fitting goggles, and the nostrils stuffed with 
cotton-wool. A d<w;hm of creasote is poured upon water in a saucer aii<l 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The {yeatment should be continned fpr three^mfiQths. I 
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recomiueiid it as a most satisfactor}^ inctliod of trcatincut. In suitablo 
c|[^- drainago of cavities may be attempted, particularly if the patient is in 
condition. For the fetid seci'etion turpentine may be given, or tere- 
inhal ations used of carbolic acid or thymol. 

IV. BBONCHIAL ASTHMA. 

Asthma is a term whicli has been applied to various conditions associated 
with dyspnoea — hence the names caxdLac and rmiilLastluua — but its use should 
be limits to the affection known as l^onchial or spasmoilie asthma. 

Etiology. — All writers agree that there is in a majority of cases of bron- 
chirfl asthma a strong neurotic clement. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgcscence of tlie mucosa, results from disturbed innei'vation, pneiiinogastrJc 
or vaso-motor. Of the numerous theories the following are the most im- 
portant: 

(1) That it is due to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of mlhereiits. ^J’hc original c*xperiments of 
C. J. B. Williams, upon which it is largely biiseil, have been confirmed by 
Brodic. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
— fljictioiiary.hypencmia (Traube), vaso-motor turgescenco (Weber), diffuse 
hyperaemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles — hxmdiiQlHvi exudativa (Cursebmann). Otlior theories 
which may be mentioned are tliat the attack depends on spasm of the dia- 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter- 
nate. In the suddenness of, onset and in many of their features these dis- 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
fop anatomical differences, if the structural changes occurring in the nasal 
mucous membrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho obhorvations of 
Curschmann have directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucoM and 
which is of a very characteristic and peculiar character. The hyperaemia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the rMes. 
An o edema of thi^ iiiigio nmiiKdir type hnn been described in the hands and 

arms in aBthma(J. S? Billings, Jr.). . .,.1 rru 

Some general facts with reference to etiology may l)e mentioned. Tne 
affection sometime^ • niufl in families,^ particularly those with irritable and 
^instable nervous systems. The attack may be associated with ne uralg ia or^ 

Salter mentions, even alteniate with epilepsy. Men are more teequenuy 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It mayjfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the bizarre^fijnA extraordinary variety of circum- 
stances which at times induce a paroxysm. Among these itloc al eoi^^tioTiK 
climate nr ^ mo^ important A person may be free in th^e city 

and invariably suffer from aiP«ttack when he goes into the country, or intb 
one special part of the country. Such cases are by no means uncommon. 
Brea tking ' tho particul^ room or a dust;y,.atmosphGra.may 

an attack. ^Bdois, particularly of dowers and of hay^ or emanations from 
animals, as me horse, dog, or cat, may at once cause an outbreakr-^f'iight or 
violent emotion of any so^t .may bring on a paroxysm. 7 TIlerine and ovarian 
trebles were formerly thought to induce attacks and may do so in rare in- 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or l)y 
taking certain articles of food, rilimnin nnopp^ m^urliinVi the attacks iccm year 
after year, gradually become associated with emphysema, and every fresli 
“ cold ” induces a paroxysm. ^And Jastly, nmny pases of bronchial asthma-arc 
associated-wlth affections of me nose, particularly with hypertrophic rhinitis 
andju^aUpolypis^ 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hyperffimia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. 

Symptoins.-«=Premonitoi 7 sensations precede some attacks, such as chill y 
fe^^", a sense of tightness in the chest, flatulence, the passage of. a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com- 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspneea. The face is pale^ the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how- 
efer, is not much increased./ r The asthmatic flt may last from a few minutes to 
sexecal hours. '^IS^en sever^ the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the bceathisgJttgins 
tq ^Leasier . and often with a paroxysm of coughing relief is obtained. Jipd he 
sinks e|;ha.us^ to s^gep. The relief may be but temporary and a second 
attach may soon come on. In a majority of the cases even in the intervals .1)6- 
tween the asthmatic flts the respiration is somewhat embarrassedS^ The 
is at fiwt YgqgJaght and dry an d the expectoration is tenacious. En^physema 
Ibf the neck may occur dukng the violent coughing spelk.f^I][xtjQ|(j^ 
break oiv^ over the whole body during an attack, or, as in one patient, may 
be confined ^ thejkin of the interscapular regions. 

, The p ^aiqASSTiBi QNS during an attack are very characteristia / OjuJujisf^ 

tiqa_the {Emolwka eq^ged^ ba7T«l:Bha{i£d, and ia fixgd, the ttmonnt of 
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expan^n being altogether disproportionuto to the mtemuty of the inspiratory 
movements The j^aphragm iaiowcred and moves but sl|glitly. Inspiration is 
short and quick, <> Tpir.fttinTi 2^crcu8sion may not reveal any special 

diflerence; but there is sometimes marked hyperresonance, particularly in 
cases which have had repeated attacks. ^ 

On auscultation, with inspiration and expfration, there nre innumerable 
sibilant and sonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Tjater in the attack there are moist riilos. 

(. The sputum in bronchial asthma is quite distinctive, unlike that which 
wKJurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“mfeSZM. JJnfluiisir- Though bolUike, they can be unfolded and really 
represent moulds in mucus of the smaller tul)e8. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked eye 
a twist^ spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi- 
cally overlooked until described by von Ourschmann. Under the microscope 
the spirals are of two fonus. In one there is simply a twisted, spirally arrang^ 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centr(» of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa- 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa,Curs(iunann’s spirals are no 
longer to be found. They occur in all instances of tnie bronchial asthma in 
the early period of the attack. I have never seen the tnie spirals either in 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral ^^erystals described by Leyden a nd sometimes called asthma crystals. 
They ore identical with the crystals f ound in t he semen and jnLthfi-bljMTm 
le^l^toj^j At one time they were supposed, Hby their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
in^H^hlna — to 26 or 35 per cent of the leucocytes, or even to 53.6 per cent in 
oni case (J. S. Billings, Jr.). 

"^CooTie. — ^The course of the disease is very yapah le. In^^ieyere s ti^ I r a. the 
paroxysms r ecur for three, or nights-or even more, and in the int^als 
and during the day there may be wheezing and cough. Early in 
the natient mav be free in the mnming , distr^ . and 


the attacks may appear at ® purely neryoua,,piS!ft^^- 

lon^fftnifpig fflnj^vsema almoStJiiiariflbly develops, and while the pure 
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asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ^ 

We have no knowledge of the morbid anatomy of true asthma. Death dur- 
ing the attjK'k is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphy^ma. 

Treatment.-*-Thc asthmatwattack usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. Aimudufs 
of chloroform will produce prompt though temporary relaxation. In 8 l child 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent relief^' Hypodermic injec- 
tions of pilocarpin (gr. 1) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the )^odpTTnip hljcction of morphia or of morphia and cocaine combined. 
Ijobstinate and repeatedly recurring attacks this has proved a very satisfac- 
tory plan, '^he sedative antispasmodics, such as belladonna, henbane, stra- 
monium, and lobelia, may be given in solution or used in the form of ciga- 
rettes. Nearly all the popular remedies either in this form of i q .pgstillcs 
contain some plant of the order solanacece, with nitrate or clilorate of potash. 
F.xcellent cigaretiea are now manufactured and asthmatics try,.YariQil8. sorts, 
since one iljprm benefits one patient, another form another patientf^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring wdll sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacct) 
smoke inhaled was quite as potent as the prepared cigarettes. 

Cauterization of the mucous membrane of the nose has given great relief, 
particularly in cases with swelling and irritation. Thg.nse ^^i.eompreafled 
aijc^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the altacks there is no remedy so 
■ useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
lufe which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges- 
tion is completed. the attacks are often induced by flatulency, the carbo- 
hydrates should be restricted. Collcc is a more-auitable drink thau-tea. In 
respect to it is very difficult to lay down rules for asthmatics. The 

patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Klenda^w- southern California to be followed by prolonged 
freedom from attacks. Fgypt is a peculiarly satisfactory winter climate. 
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V. FIBEINOXTS BRONCHTTIS. 

(Plaftio or Croupoui Bronchitii.) 


aractcrizod by the foritiation 
iaats, wliich expelled in 


Deflnition. — An acute or chronic affection, 
in certain of the broncliial tubes of fibrinoui 
pttlfoxysms of dyspnoea and cough. 

In several diseases fibrinous moulds of tlie bronchi arc formed, as in diph- 
theria (with extension into the trachea and bronchi), in pneumonia, and occa- 
sionally in phthisis — conditions which, however, liavc nolliing to do witli true 
fibrinous bronchitis. These casts arc not to l>e confounded with the blood-casts 
which occur occasionally in hajiiioptysis. 

Clinioal Description. — Bcttman, in reporting a case which oceurnxl in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns Hopkins Hospital, has 
analyzed all the cases from the literature since 18(Jt), grouping them inlo dif- 
ferent classes. The first and most important is chronic idiopathic'^ fibrinous 
^broncKitis. It is a rare affection. Of 27 eases, 15 were in males. It is moat ■ 
common at the middle period of life. The al tacks may occur at dc'linite inter- 
vals for months or years. The form and size* of (he easts may he identieal at 
each attack as though each time preeisHy the same hronehial area was in- 
volved. TUu..expcctoration of (he' easts is associated with paroxysms of dysp- 
noia and c Q^ glmify. which occur at longer or shorter inlervals. F ever and 
h aemopty sis may be present during the attack, .physical signs usually" indicate 
the portion of the lung affec^ted, as tluu’o arc 

nymerpus rales on coughing. A very dry rfdo, ealliHl the ‘‘ bruit oT Jmpcf/a,” 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions, 'ruborculosis is sometimes pr(‘s(*nt. 
Death occurred in only one case of the scries. MUie casts are usually rolled 
UP and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main stem may be as thick as the little finger. 
Fcyn.^tha consistency and appearance they have been described as fibrinous, 
bid^ thcy m»^i^ly of mucin. On cross-sc<;l ion they show a concentricnlly 

stratified structure, with leucocytes and alveolar e[)ithelium. Jxiyden’s crystals 
and von Curschmann’s spirals are sometimes found, and in Belt man’s case 
there were protozoan-like bodies. 

i There is a very remarkable acute form, of which Bcttman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu- 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnera 
increases, and then the casts arc coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may bo casts expec- 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they arc 
very small and tail off ” into true spirals. 

Fibrinous casts are expectorated in. connection with chronic head^disease 
( 10 cases) an j^in , puljm qnayy tuberculosis (14 cases), in the latter dts^case Usu- 
ally Ift^ in VpuTflft and nf rnfavorable moment. In the albuminoid expec- 
toration following tapping of a pleural exudate fibrinous casta, have bra 
coughed up, 
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In hBBmoptysiB blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hsemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Asper^ua fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermeris case the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em- 
physema is almost invariably present. Evidences of recent or antecedent pleu- 
risy are sometimes found. Model, in an article published from Baumler's 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment. — In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan- 
ger during the paroxysm, even though the symptoms may be most stressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenl^rg 
employed the last remedy with success in one case. Ewart recommends intra- 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in- 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
the casts. 


D, DISEASES OF THE LUNGS. 

I. OXBOULATOBY DIBTUBBANOES IN THB LUNGS. 

Congestion. — ^There are two forms of congestion of the lungs — active and 
passive. 

(1) Aonvn Congestion of the Lungs. — ^Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde- 
pendent primary affection {maladie de Woillez), and in their dictionaries jnd 
text-books allot much space to it. English and American authors more^^r- 
rectly regard it as a symptomatic affection. Active fiuxion to the lungs occurs 
wijth increased action of the heart, and when very hot air or irritating fifub- 
are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
The^lmportance, however, of this collateral fluxion, as it is called, is probably 
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exa^wated. In a wliole series of puJiiionury alfections tlioro is this asso- 
ciated congestion— in pneumonia, bronchitis, pleurisy, »uid tuberculosis. 

Thejsjrmptoms of active congestion of tlie lungs are by no means definite. 
The descnpfion given by Woillez and by other French writers is of an affec-’ 
tion jwrhich is difificult to recognize from anomalous or larval forms of pneu- 
. moj^ The chief-symptoms described arc/initi*l chill,ipain i^ the sid^dysp- 
IJSJjlAmodl^ T he phy^jp^l aign a 

II ere tt0fectiye;re8onance3feeble breathing, somotimes bronchial in character, and 
A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol- 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Henforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost hasmor- 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death Tflallyi^oaeuFs Irwn pulmonary congestion in the absence of specific state- 
meata with reference to the coronary arteries and the heart. 

( 2 ) Passive Congestion. — Two forms of this may be recognized, the me- 
chanical and the hypostatic. 

(а) Mechanical congestion occurs whenever there is an* obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The limgs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con- 
dition known as brown induration of the lung. Histologically it is charac- 
terized by (a) great distention of the alveolar capillaries; (fi) increase in 
the connective-tissue elements of the lung; ( 7 ) the presence in the alveolar 
walls of many cells containing altered blood-pigment ; (3) in the alveoli numer- 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hypersemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan- 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

( б ) Hypostatic congestion. In fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedl partly by the effect of gravity, the patient lying recumbent in one pos- 
ture for a long time, but 22 Jlicfly by weakened heart action. 1 ’hat it is not an 
effn of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lui^ arh dark in color and engorged with blood and serum ; in some instances 
to Budi a degree that the alveoli no longer contain air and portions of the lung 
sink^in j? 3 iter. The ienns^iplenization and hypostatic pneumonia have been 
given to advanced grades. It is a common affection in protracted cases 
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cJ typhcml’ fover and in long d obili tefctPg^i toaQB es. 

ftl^gmiT^fl.! tumnrfl thfcbaflea>ol thtt lungB may be compjet^t^ a^d c;iQOge§t^. lii 
this connection must be mentioned the form of passive congestion met with 
in injpry to^ and organic disease of^ the brain. Iv\ thft bases 

of t^e luEiga are deeply engorged, nqt, quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in- 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo- 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of tlio 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rftles can be detected. 

Treatment. — ^The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en- 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood should be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema. — In all forms of intense congestion of the lungs there is a transu- 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. Wlieii 
limited to the neighborhood of an affected part, the name collateral, esdema 
is sometimes applied to it. 

Acute (Edema is met with: (1) in the infections; (2) in Brighfs disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis ; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul- 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
J^'Such weakness may be brought about by paralysis or by spasm of the left 

" ventricle. Others regard is as an effect of disturbance in the vasomotor 

i mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect. 

' Symptoms. — ^The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnoeic or orthopilftic. 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a lialf years. I have ‘seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
iri&'intense dyspnoea and all the features of acute oedema of tlic lungs. 

Bleeduig should be practised at once and is often most hel])fiil. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
(tf cMoroform. Oxygen may be used. If there is much agitation and sense 
of^impending death, morphia may be given hypodermically. 
j'](U Pulmonary Hemorrhage. — ^This occurs in two toTm^-fbroncho-pulmonary 
hoBfnorrhage, sometimes called bronohorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the hiemorrbagc takes place into the air-cclls and the lung 
tissue. 

1. BnoNCHO-ruLMONAKY H.®mohrhagk; IfyKMOPTYsis. — Spitting of 
blood, to which the tenn hasmoptysis should be restricted, results from a vari- 
ety of conditions, among which the following arc the most import ant : (£}, lu. 
young healthy persons haemoptysis may occur without warning, auii after con- 
tmuing for a few days disappear and leave no ill traces, ^riicrc may ho at 
theTime^'bf the attack no physical signs indicating pulmonary disi'ase. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub- 
ject,* of 38() cases of hasmoptysis noted in private practice (52 recoverwl and 
pulmonary disease did not siihsequently develop in them. (t>) Hwmoplysis 
in pulmonat^ tuberculosis, which is consideretl on page 325. (c) In con- 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, {d) In 
many heart affections, particularly mitral lesions. It may be profuse and 
recur at intervals for years, (e) In ulcerative affections of the larynx^ 
trachea, or bronchi. Sometimes the haemorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy- 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laminsB of fibrin, (g) Vicarious hcemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Mint mentions a case which he liad had under observation for four years, 
aud refers to it in the aphorism, * Mf a si aoptysis in a woman is 

remny o d by om pfinyi of the menscs.^^ periodical hajinoptysis has also been 
met '^th a fter the rem oval of both ovaries. Even fatal hajmorrhage has 
lung during menateuation wlien no lesion was found to 
(h) There is a form of recurring JuBmoplyek in arthritic 
euhiects to which Sir Andrew Clark has called special attention and wtoch 
also is described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


♦ On H»moptysi« as a Symptom, by John Ware, M.D, 



618 


DISEASES OF THE RESPIRATORY SYSTEM. 


leads to fatal issue and subsides without inducing pulmonary changes, 
Hasmoptysis occurs sometimes in malignant fevers and m purpura licBiuor- 
rhagica. Lastly, there is rjilrTnin hmTmpfjnin^ ilnr io.the lironnhifll flnlfr^ an 
affection which is coniined to parts of Chii^ and Japan. 

Symptoms . — HeBmoptysis sets in as a rule suddenly. Often without warn- 
ing the p atienfr e^riences a warm, saltish taste as the mouth-fiUs with blood. 
Coughin g is usually induced. There may be only an ounce or. so brought up 
before the haemoiThage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shqws signs of suffocation and death 
is^^duced by inundation of th§ bronchial system. Fatal haemorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot Blood-moulds of the smaller bronchi are 
sometimes seen. Patients can usually tell whethfirJhe blood has been brought 
upJjjMsoughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal luemoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi- 
ate. Th ^ atta cks, however, are apt to jpocui for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or twOj the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest. 

2. PuLMONAEY APOPLEXY; HiBMOHBiiAGio Inpahot. — In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, the parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. ^metime8,)iQ,,dise^ of the brain,un ^ptiq, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly mfiTtrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the haemorrhage is limited and results fronf|.t he blocki ng of 
a Jbrcmch of the pulmonary artery either by a thrombus or an embolus. Tlie 
condition is most common u^^^onic, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may ke^psup the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the w^ge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot Gradual chango^ 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed* A microscopical section shows air-cells to be dis- 
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tend^ with red blood -corpu8clei», which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In the artery passing 
to the affected territory a thrombus or on embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of hapmorrliagic infarction. In many cases the source of 
the embolus cannot bo discovonnl, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre- 
quent to find total obstruction of a large branch of a pulmonary artery without 
ha3moTrhagc into the corresponding lung area. The further history of an in- 
farction is variable. It .is possible that in some instances the circulation is 
i*e:pf^^Wi8h(^_jind the blood removed. More commonly, if the patient lives, 
tlie usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo- 
thorax. 

ThB^ -symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hemoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extreme 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may be signs of consolidation 
with blowing breathing and a pleuritic friction. 

Trklvtment of Pulmon.^ry ILkmohrhagk. — The pressure within the 
piilmnnft^ Urti^ry ia considerably less than that in the aortic system. IMio 
system is under vaso-motor control, but our knowledge of the mutual rela- 
tions of pressure in the aorta and. in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres- 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Brodie and Dixon indicate that drugs which 
raise the peripheral blood-pressure by vaso-constriction increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite pr^uces a definite 
fall. 

The anatomical condition in haemoptysis is either hypenemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse hasmorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in the lease of congested andJbleeding mucosa would be as much 
out of place in a case of^hoeinorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. In 
the inst^ces in which the sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hyperaemic vessels. In 
such cases the hsoznorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein ganz besonderer Safi, 
is strikingly emphasized by the frightened state of the patient. Rest of the 
body and peace of the mind — “ securiias, sUentium ” of Celsus— ^Ould 

be secured.^ Turn the patient oiHie affected side, if known, as the regur^ 
gitation is les? apt to occur into 9 bronchi of the sound lung. As Aietaeus 
remarks, in hsemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In tlie majority of cases of mild haemoptysis this 
is sujfficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck."^’ ^mall 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. ^Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis- 
factory means of lowering tile blood-pressure/ls purgation, and when the bleed- 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rupture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rupture of considerable size. The fainting-induced by the 
loss of blood is probably the most eflBcient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Stemej ; Ligatures, or Jismatfirs.' 
bondages, placed around the legs may serve temporarily to check the bleeding. 

^'^Chaicerbag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect. 

Briefly, then, we may say that haemorrhage from rupture of aneurism or 
erosion of a blood-vessel usuadly proves fatal. The fainting induced by the loss 
of -Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hovtrs, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rwt, reduction of 
the blqod-pressu^ by minimum diet, purging, if necessary, and the admin- 
istration of opium to allay the cough are the main indications. 

n. BBON(mO-FiranTMONlA (OapillaiT BronohltdB). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesicles which make up-a. pnlnioparxJp^>^> webeBoa^tbe term^bf o pch c ^ p neu- 
monia It is also kno wn as l obular, in contra^tinction to loW 
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mto^taon of the capjUary bronchi, which is a condition rarely, if ever 

“ ‘hat it is no! cLtom: 

together.|iill forms of broncho-pneumonia 
‘ AS&rfa. ni»i«8, and it would have boon more 

^ai^t to pla(» them with lobar pnWnonia among the Infectious dis- 
but It 18 weU perhaps to defer this until the bacteriology of the different 
vanebee has been more fully worked out. “‘uenjii 

on^ry affeetion. The relative frequency in 443 cases is thus given by Holt: 
Pnmai^ without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tttbra, 41; tft.m^les, 89; to whooping.-nough, 66; to .diphtlifiiin, 47; 
to wft^fever, 7; to^mfluensa, 6; to varicella, 2; to erysipelas, 2; and to 
aci^il^^htis, 19 The proportion of primary to secondary forms as sliown 
in this list 18 probably too low. 

BWUflX-iCUiis BKONCHO-PNEDMONIA, like the lobar form, attacks chil- 
dren m good health, usualljnjndcr.twoj^. The etiological factors are very 
much those of ordinary pneumonia, mSyrobably the pnemnococcus is more 
often associated with it. 

Secondaby nBONciio-l’NEUMONU occurs in two great groups: 1 . As a 
s^uence of the infectious fevers-tuieafles,; diphtheria, whoopimf-fou!rliZs('ar- 
lel^yfifcW, Teas frequently, 8 iiiall-pox,/erysi 4 )£las, aiunyplimd /over. In 
clii ton it forms the most serious complication of those diseases, and in 
reality causes more deaths th.m are due directly to the fevers. In large cities 
't raq ^B pext in fatality, to infantile diarrhoea. Following, as it does, the 
conta^ous diseases which principally affect children, wo find that a largo 
majority of cases occur during early life. According to Morrill’s Boston sta- 
tistics, it is most fatal during the first two years of life. The mumLcr-of cases 
m a community increases or decreases with the prevalence of measles, scarlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 

2. In^thgjagconijJiyigion of this affection are embraced the eases of 
^called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unernia, minute par- 
ticles of food or ^ink are allowed to pass the rima, and, reaching finally the 
Singer tubes, excite an intense inflammation similar to the vagus pneumonia 
^ the section of the pneumogastrics in the dog. Cases are very 

^mmou/ after, operations about the mouth and nose, after tracheotomy, and 
•n cancCT 6f the larynx and oesophagus. The aspirated particles in some 
^‘^tances induce such an intense broncho-pneumonia that suppuration or even 
sHn^ne supervenes. The ether pneumonia, already described, is often lobu- 
in type. 

An agpixation broncho- pi i eu i imnia , iri fty.Jollow haemoptysis (which has been 
^ready considered), the aspiration of material ^ 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by tlic 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may bejneniioned ago. As just noted, 
it^is pmne. to* attack intots, and a majority of cases of pneumonia in chih 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thfi,Qppo- 
site^extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the pooret 
classes. 

Morbid Anatomy.-l-Qn^ the pleural surfaces, particularly towaxdJd)a.baae, 
are seen depressed bluish or blue-brown areas of collapse, between . which -the 
lui^t^ue ia of a lighter color. Hcr^and there are over 

wMch the pleura ma y be -slightly turbid or granular, limg \a inUer and 
firmeg ihan normal, and, though in ^cat part crepitant, there can be felt 
in places throughout the. substance joUd, nodular bodies. ^Jlhfijiark depres>od 
areas may be isolated or a large section of one lobe may be in the conditit)ii 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in tlio 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project- 
ing above the level of the section arc lighter red or .reddish-gray areas repre- 
senting the patches of broncho-pneumonia. These may be isolated and sepa- 
rated from each other by tracts of uninflamed tissue or they may be in groups ; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows : (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement — ^the alveolar^ passages full of muco-pus. (6) Sur- 
rpim31iig'fli§ bronchus for from 3 to 6 mm. or even more, an area of grayish- 
led consolidaticm, usually elevated above the surface and firm to the touch. 
Ilnlike.thejcon8olidation of lobar pn^monia, it may present a perfectly smooth 
surface, ^ough in some instancS it is distinctly granular. In a late stage of 
the disease small grayish- white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somfiwbftt, grape-like a^angement, th^stelka and -stem' represent- 
ing the bronchioles and alveolar passages fiH^'mth a yellowish or grayish- 
whit© pus, while surrounding them is a reddish-brown hepatized tissue, (c) 
In thp„ unmediatuJieighbQrhnod of this peribronehial mflammation tbfi t jpsue 
isjiark m color, smooth, ainess, at a somewhat lower level than the hegatized 
portion, luid differs distinctly in color ahd appearance from the other por- 
tions of the lung. This is the condition to which the term sfiLisuzaUon has 
been given. It really represents a tissue in the early stage of u^amma- 
tion, and it perhaps would be as well to give up the use of this term and 
also that of which is only a more advanced stage. The con- 

dition collapse probably always precedes this, and it is difficult 
a/^ma innfRTiees to tell the difference, as one shades into the other. In fact. 
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cDllapse, splenizatioii, and carnilicatioii are hul preliminary gtops in l»roucho- 
pneumonia. 

While, in many cases, the areas of broiicho-pncunionia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hnmiorrhages^arc sometimes 
seen in the neighborhood of the infiamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to tlic inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a ease of lob^ hepatization. It has not, 
however, the uniformity of this affection, and collaps^ dark strands may be 
deen between extensive areas of hepatized tissue. 

'There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con- 
solidation, and yet on microscopical examination many of the alveolar pas- 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro- 
portion of the lobe is still crepitant. This is by far the most common cpsdi- 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per- 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Red corpuscles are not often present and a fibrin network is rarely seen, 
though it may be prasent in some alveoli. In the swollen walls are seen dis- 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition bnmeho-pneu- 
nionia differ from the ordinary post-febrile form in a more intense infiltra- 
tion of the air-cells with leucocytes, producing suppuration and foci of soften- 
ing; even gangrene may be present. 

Bacteriology of Bronoho-pneninonia. — The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py- 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
olhus, and Friedlander^s Bacillus pneumonia. The Klebs-l-ioefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu- 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pnefumococcus. Mixed infections are almost the^gprule in broncho-pneu- 
Qionia. 

M. Wollstein, in 17 primary cases, found Micrococcus lanceolatus done 
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in 0, with the streptococcua in 7. Of 14 secondary cases Micrococcus lanccn- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the residt of infection with the pneumococcus, the secondary most 
often with the streptococcus*!^ 

Terminations of Bronoho^pnenmonia.— (1) In resolution, which when it 
once begins goes on more rapidly than in fibrinous pneumonia. Broncho- 
pneumonia of the apices, in a child, persisting for three or more weeks, 
parficiilarly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is wrely seen apart from the wpira- 
tion and^deglutition forms, in which it is extremely common. (3) In gan- 
grene, which occurs under the same conditions. (4) In fibroid changes-^ 
chronic broncho-pneumonia — a rare termination in the simple, a common 
sequence of the tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, the natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

8ymptomfl.~rThe^ primary form sets in abruptly with a chill or a con- 
vulsion. The child has not had a previous illness, but there may have kn'ii 
slight exposure. The temperature rises rapidly and is more constant; tlio 
physical signs are more local and there is not the wide-spread diffuse catarrh 

the smaller tubes. Many cases are mistaken for lobar pneumonia. In 
Dthers the pulmonary features are in the background or are overlooked in 
tbe intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
S. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
^nfusion has arisen from the description of capillary bronchitis as a sepa- 
rate affection, whereas it is only a part, though a primary and important ^nc, 
iqf^oncho-pneumonia. At tha wtaet it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, and rapid breathing, and if, on auscultation, fine rales 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. I T he ons et 
is rareJxju^en, or with a distinct chill; but t^fter a day or so of indispo^i- 
t ion J he cliUd gets feverish and begins ta cough and to get short of brealh. 
The fever is extremely variable; a range of from 102° to 104° is common. 
The skin is very dry and pungent. , , The cough is hard, distressing, and may 
be painful."" Dyspnoea gradually becomes a prominent feature.; E]Q)iration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within tha first forty-*eight hours the pgicmgion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ (^aqflcqltAtjp Tij many rides are heard, chiefiy the fine subcrepitant 
variety, with sibilant rhom^ There may really no sjipasj^catingjhat 
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of tlie lung is involved, and yet even at this early stage, within. 
fqjfli y ^ eigbt Jiionrs of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, found scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the twenty-four hours, in addi- 
ti(® to the extensive involvement of the smaller bronchi, found the intra- 
lobaLar tissue also involved in places. The dyspncea is constant and progres- 
sive^ and soon signs of deficient aeration of the blood are noted. The face 
becomes a little sufihised and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ- 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventric^ bec o mes more 
anil mprP diateiififtd , the bronchial rMcs become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. Those are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cataneh. 

The PHYSICAL SIGNS may at first be tliose of capillary bronchitis, as indi- 
cated by the absence of dulness, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may be areas of impaired resonance or even of positive dulness. 
When numerous foci involve the greater part of a lobe the breathing may 
beooma4ubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breatliing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis. — ^With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together. It is to be remembered, 
as Holt’s figures well show, that^ hroncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physician. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health. ^ lobar pneumonia the disease is almost always uni- 
lateral, in broncho-pneumonia bilateral.f^ The nhief trouble arises in cases of 
p rjma ry broncho-pneumonia, which by aggregation of the foci involves the 
gr eater ^ rt of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically Identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

A still more difficult question to decide is whether an existing broncho- 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 
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onset, and the physical signs may he identical. It has of leu been my e\p»' 
rience that a case has been sent down from the cliildren’s ward to tlie deaJ- 
liouse with the diagnosis of post-febrile broncho-pneumonia in whicli thoro 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous broncliial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of bronclio-pneumonia 
* in children which time alone .enables us to distinguish from tuberculosis, ^.^hc 
existence of extensive disease at the apices or central regions is a suggestuo 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron- 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
dy s pp fpa and pulmonary distress are rarely present and the ialaa.«.arQ[ ^fiO arscr 
ancLinore sibilant] It must not be forgotten tliat, tis in lobar pneuinonui. 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to tlie diagnosis of ni^jjugitis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tuber- 
c\4oM.JUeoiiigiti8 or a cerebral complication of an acute pulmonary atTectiou. 

Prognosis. — lTw4h^«p»iittary- fonn the outlook is good. III. Jjlvkldren en- 
feebled by constitutional disease and prolonged fevers broncho-pneumonia is 
torriWjr fatal, but in cases coming on in connection with whooping-cough or 
aftli. iiifiaalfia.l£ 50 oypry may take place in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown — Never despair of 
a sick child.^^ ThcLdeathsiate in children under five has been variously esti- 
mated at from *^0 tn yvr After diphtheria and measles thin, wiry 

children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis. — Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery — sometimes, too, I am sorry to say, to a 
, children's hospital — ^liow often one sees children almost naked, having kicki^l 
aside the bedclothes and having the night-clothes up about the arms! Tbo 
use of light flannel “ combinations ” obviates this nocturnal chill, which i.". 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal troubK^- 
of the nose and throat should bo carefully attended to, and during foNi'i'S 
the mouth should be washed two or three times a day with on antisei)lii’ 
solution. 

Treatment. — The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac- 
titioner. There is no acute pulmonary affection over which he at times ^ 
greatly despairs. On the other hand, there is not one in which he will b® 
mfxtQ gratified in saving cases which have seemed past aU succor. The gcQ- 
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eral arrangements should receive special attention. ' The room sliould be kept 
at an even teinperature — about 66° to 68° — and the;air should be kept moist 
w igr^i^ r. 

^^AFtne outset the bowels should bo opened by a mild pnr|^> pjfw. na^f/ir 
oil or Bmal^^c^ of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken tbrougheut the attac'k 
to secure a daily movement. oThe common saline fever mixture of citrate 
of potash, liquor aramonii acetatis, and aromatic spirits of ammonia may l)C 
given every two or three hours. If the disease comes on abruptly with higli 
fever, minim or minim and a half doses of the tincture of aconite may Ik? 
given with it. ^The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, but which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Jllistcrs are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lighlly made 
and frequently \changed it undoubtedly gives gr(‘at relief. ^Much more com- 
monly we now sec, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do gcMxl. The diet 
should consist of milk, broths, and egg albumen, l^lilk often curds and is dis- 
agreeable. Egg-white is particularly suitable and very acceptable wlu*n given 
ill cold water with a little sugar. It forms, indeoil, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile alfections of children, cold 
water should be constantly at the bedside, and the child should bo encour- 
aged to drink freely. With these measures, in many cases the disease pro- 
gresses to a favorable termination, but too oftem other and more serious 
symptoms arise. Cough becomes more distressing, dyspmea increases, the 
ominous rattling of tho mucus can be heard in the tubes, the ehild’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants^ammonia, squills, and senega — may be given. To- 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas- 
ing difficulty in getting up the mucus, an emetic should be given either tlui 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how- 
ever, to keep the child constantly nauseated. Enough should ho given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
^stimulating the depressed respiratory centre. Inhalations of oxygen may lie 
Prnployed, sometimes with great benefit. 

Witll^ppid igdlure of the heart, loud, mucous rattles in the throat, and 
iucroagin^ lividity:^ "every measure should be used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, an 
hypodermic injections of ether may be tried. For the reduction of tempora- 
^>••• 0 , particularly if cerebral symptoms are prominent, tlu-nj is nothing so 
^^iisfactoiy as the wet pack or the cold bath. In the case of children, 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved hy the bath 
or the pack. 

m. OHBOinO INTEBSTmAli FNEnUOUIA. 

(Oiirhosii of iha Lnng^Fibroid Phthialik) 

A fibroid change may have its starting-pomt in the tisane about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms — the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology. — ^Logal fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy- 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse interstitial pneumonia is met with: 1. As a sequence of acute 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take plaee. Organiza- 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol- 
lowed from the outset are very rare. 

2. Chronic BronchO’Pneumonia. — ^The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children- 

fibrosis extends from the bronchi, which are usually found dilated. Bron- 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases are tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. — Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura- 
Doubt has been expressed by some writers whether this really opeurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be ne 
doubt that there are instance of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis, lliis may be due in part to the fibroid change 
wMph foDows prolonged compression. In some cases there seems to be a dis- 
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tmct connection lietween the greatly thickened pleura and the dense strands 
of fibrous tiMue passing from it into the lung substanee. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
ance, owmg to the increased thickness of the interlobar septa— a condition 
which may exist without a trace of involvement of the pleura. In many other 
case^ however, the extension seems to be so definitely associated with pleurisy 
thst there is no doubt as to the causal connection between the two processes. 
In them instances the lung is removed with great diifienlty, owing to the thick- 
ness and close adhesion of the pleura to the chest wall. 

^ 4. Chronic intersUiial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

6. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (see p. 273). 


oS# Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

; -llorbid Anatomy.— There are two chief forms,! the massive or lobar and 
^the insular or broncho-pneumonic form./ In the massive type the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affect^ side. TJbe .unaffected lung is emphysematous and covers the 
portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
tlia-^)leural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases ; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchiectatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other limg almost invariably shows tuber- 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the! 
cavities. The other lung is always greatly enlarged and emphysematous. The 
hetrfk is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An a myloid condition, of the 
y4SCeta-ift. found in some cases. ) 

- > In th n ■ br o nnh o« pne u inOJ]Lic ..form the aroBa.. aae- smaller, often oentrally 
and moat frequently in the lower lobes. They arc deeply pigmented, 
and when multiple are separated by emphysematous 

lung tissue. 

A Petieular form of fibrosis of the lung has been described by Percy Kidd 
and W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Efymptoiiii and Coune. — T^o d isease is essentially chronic, extending over 
^„£§nod of many years, and when once the condition is established the health 
®aaybe fairly good. In a well-marked case the patient ^romplains only of his 
chionic cough, perhaps a slighluhortness of breath. In other respects he is 
^aite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that alliv- 
tion except the cough. There are instances, however, of^roid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. ^Thwftiigh 
pjiroTyflma l and thejgx^ectoTfttiQft is ^eraUy.eopiouajffidpiATOi^^ 
OMeco^purulent nature. It is sometimes fetid. ^liEmnilhage^Jjy^ 1^9 jneans 
mfrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Physical Signs. — Z^pgcJion.— ^The affected side of the chest is iimno^ 
bile, retracted, and shrunken, and contrasts in a striking ^ay with the volu- 
minous healthy one. The intercostal spaces arc obliterate and the ribs may 
even overlap. ''The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ',tThe muscles of the shoulder-girdle are wasted, ^he heart 
ifiL-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / Mfipauxation 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The peTcussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am- 
phoric note over a large sacculated bronchus. On the opposite side the per- 
cussion note is usually hyperresonant. On auscultation the breath-sounds ha\o 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hamorrhage, more 
commonly from gradual ^failure of the right heart with dropsy, and occasion- 
ally frnnjkftmylni^ dfigpnerfttion of the OEgans. ^ 

])xagno8ii. — The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how- 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment. — ^It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con- 
dition itself. When possible the patient should live in a mild climate, and 
should avoid exposure to cold and damp. A distressing feature in some cases 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be used as in 
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IV. PNBUMONOKONIOSIS. 

Definition.— Under this term, introduced by Zenker, are embraced those 
fortes of fibrosis of the lung due to the inhalation of dusts in various occupa- 
tions. They have received various names, according to the nature of the in- 
haled particles — antliracosis, or coal-mincr"s disease; sidvronU, due to the 
inhalation of metallic dusts, particularly iron; clialicosis, due to the inhala- 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or the 
grinder’s rot ” of the Sheffield workers. 

Etiology. — The dust particles inhaled into the lungs are dealt with exten- 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
^.^t^ respirat 0 ry^rgans. The ordinary mucous corpuscles take in a largo 
'number of the paMrcles, which fall upon the trachea and main bronchi. The 
cilia sweep the mucus out to a point from which it can be expelliHl by cough- 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they arc in numbers) probably ]>ick them u]) on tho 
way. The mucous and the alveolar cells are the normal respiratory scjuMuigers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to the lung tissue, so that even in adults these 
organs present a rosy tint, very dilTereiit from the dark, carboniziMl api)oar- 
ance of the lungs of dwellers in cities. When the impurities in the air arc 
very abundant, a certain proportion of the dust particles cscnp<*s lliese colls 
and penetrates the mucosa, reaching the lymph spaces, where tb(*y arc allackwl 
at once by the cells of the connective- tissue siroma, which are (lapable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a veiyi^ddsty 
atmosphere even these forces are insufficient. Vansteenl)crghe and Qrysez 
have demonstrated that pulmonary anthracosis may Ik) induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of exjicriments they conclude that anthracosis is due to 
the intestinal absorption of carbon jiarticles arrested in the nose and pharynx, 
and' then swallowed. Their experiments further show that both the tracheal 
and intestinal routes are used — through the former the particles roach the 
broAhi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains roach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigert 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon jiarliclos 
l)a88 to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
broijght about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni- 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through- 
out and yet show no local lesions and be everywhere crepitant. 

Horbii Anatomy. — The particles of carbon are found de[»osited in large 
numbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un- 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed andJiard. In anthracosis the fibroid changes usu- 
allj be gin, in the peri-biQnchiaLlympl^>4iasue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black bmall-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pjgumonia. In addi- 
tion there is usually thickening of the alveolar walls, pfllcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the case of the stone-worker. In the 
case of a Cornish miner, aged siity-three, who died under my care, one of 
these fibroid areas measured 18 by cm. and 4.5 cm. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and ijaally causes the chief symptoms. A third 
is the occurrence of empbysem^ !^hich is almost invariably associated with 
long-standing cases of pneumOi^okdniosis. With the changes so far described, 
unless the cirrhotic area is uUhsually extensive, the case may present the 
features of chronic iJ^ljnchitis with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wl^ioh softening is produced in fibro-myomata of 
the uterus. At first these are sniall and contain a dark liquid. Charcot calh 
them ulckes du poumon. The^ rarely attain a large size unless a communica- 
tion is formed with the bronej^, in which case they may become converted 
into suppurating cavities. , \ 

Anthracosis and Tuhercvkbsls, — ^In the Pennsylvania smthracite districi 
tuberculosis is relatively lein common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9 1 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. ^Though this may be attributed in part to th< 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltra^ witl 
coal dust 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a^lilv 
affection. ^ 

ChaUcoais^ drlls^io the deposit of particles of silex and alumina, is foun' 
in the makers of mill-stones, particularly the French mill-stones, and ledso i 
knife and axe grinders and stone-cutters. Anatomically, this form is chin 
acterized by the production of nodules of various sizes, which are cut with lb 
greatest difficulty ^att^i^metiinee present a curious grayish, even glittering 
crystalloid BppeiuntM|,v^' 
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Workers in flax and in cotton, aiid grain-Hhovcllors are also subject to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl- 
edge of these diseases, tlie condition of the lung, may ultimately lx) almost 
, id^ticaL 

Symptomi. — ^The symptoms do not come on until the patient has worked 
ffor a Tariable number of years in the dusty atmosphere. As a rule there are 
cough and^failing health for a prolonged period of time Ix'forc complete disa- 
bili^. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The oxpecitoration is 
usually muco-purulent, often profuse, and in anthracosis very dark in color — 
the:lBO-called black spit,” while in chalicosis there may l>c seen under tho 
microscope the bright angular particles of silica. 

Even when thef^are physical signs of cavity, tubercle- bacilli are not neciMs- 
sarily, and indeed in my experience are not usually present. Tt is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden witli 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid tho lungs 
of some of the carbon grains. 

The dm gnr^it M of the condition is rarely difficult; the expectoration is usu- 
ally characteristic. It must always be borne in mind that chronic bronchitis 
an d -e m p hyg em a -form essential parts of the process and that in late stages 
there jnay4»^berculou8 infection. 

The treatment of the condition is practically that of ohronio bronchitis 



V. EMPHYSEMA. 

Definitioii. — The condition in which theii^undibular passages and the 
I alveoli are dilated and the alveolar walls atro^ied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con- 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have alr^dy 
mentioned that tin broncho-pneumonia there is a vicarious distention bf the 
air-yesicles in the adjacent healthy lobules, and the happens in the 

neighborhood of tuberculous areas and cicatrices. In g^raj plmml adhe- 
sions there is often compensatory emphysema, ^particulaifly interior 

margins of the lung. The most advanced example of this ^ 

cirrhosis, when the unaffected lung increases greatly in size, owiag to disten- 
tion of the air-vesicles. A similar though less marked condit^j^, is seen in 
plfTiji'^Ty with effusion and in pneumothors^-^^^ 

At first, this distention of the air-vesicles is a sig^Prj^||RVM^^ process 
41 
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and the alveolar walls are stretched but not atrophied. Ultimately, howe\i'r, 
in many cases they waste and the contignons air-cells fuse, producing tnie 
emphysema. 

II. Hypehtrophio Emphysema. 

The large-lumrc d emphysema of Jjenner. also known as substantive or 
idiopatlim emphysema, is a well-marked clinical affection, characterized by 
enlargement of the lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more oi 
less marked dyspnoea. 

Etiology. — Emphysema is they result of persistently high_ intra-alveolar 
tension aipting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cells is the primary factor, is tbo 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser- 
vations on the hereditary character of emphysema. Working under Louis' di- 
rection, he found that in 18 out of 28 cases one or both parents were affected. 

Z In ^diildhood, it may Jollow recurring asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cqhpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres — a statement which is borne out by Eppingeris observations. 

Heightened pressure within the air-cells may be due to forcible inspira- 
tion or expiration. Much discussion has taken place as to the part played by 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held tliat 
in chronic bronchitis areas of collajise were induced, and compensatory dis- 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a factot 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by Meffdelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. ' In all straining efforts and violent attacks 
of coughing, the glottis is closed and tlie chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilages grad- 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Fbeund’b Theory. — primary disease of the costal cartilages — a chronic 
hyperplasis with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in whicU 
such changes occur in young persons, particularly in the cartilages of the 
three ribs. Niemcycr says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors ocenpstion is the most important. The dis- 
ease is met with in p^ers on wind instrument^ in gla^blowers, and ^ 
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occupationfl necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the broncM as in consequence of the prolonged attacks of 
coughing. 

Hoibid Anatomy. — ^The thorax is capacious, usually barrel-shaped, and 
the cartilages are ccdcified. On removal of the sternum, the anterior medias- 
tinum is found completely occupied by the margins of llie lungs, and the 
pericardial sac may not bo visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of llie most marked features. Beneath the pleura greatly enlarg^ air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and ierfigp- 
lar bullffi. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of the tissue is obtained from sec- 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careffl inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the IoIm) near the root, whem 
in extreme cases air-spaces as largo as a limits egg may sometimes be found. 
Microscopical ly there is seen atrophy of the alveolar walls, by which is pro- 
tluc^ tte coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atropliied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
oases there is a congenital defect in the development of this tissue. The epi- 
thelium of the air-cells undergoes a fatty change, but the large distended air- 
spaces retain a pavement layer. 

The bronchi show important changes. In tlisJ y gcr.. t u b ^ tho mucous 
niciqhrft.Tie may bo rough and thickened .from chronic broncliitis ; often tho 
lon^tudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there arc peri-bronchial fibroid changes. Bron- 
chiegtasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand wby it is not more common. 
Of assQcji^Jted morbid changes the most important are fo\i4d. tho^ jicart. 
The right chambers arc dilated and hypertrophied, the jricuspid orifice w 
laj[2e,’TOrthe valve segments arc often thickened at the edges. In advanced 
cases the cardiac liypertropTiy is general. The pulmonaiyr artery and ^its 
bmnj^UggjQj^bewide show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro- 
longed venous congestion. I^geumothorax may follow the rupture of an em- 


phyggmatouB bleb. . / 

SyTwpEiwna. — ^The disease may be tolerably advanced before any spwial 
symptoms occur. A child, for instance, may be somewhat short of 
I going np-stairs or may be Luoable to run and play as other children without 
Peat.di«Pomfort; or, perhaps, has attacks of' slight lividity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per- 
fect; there may be no special interruption of the pulmonary circulation and. 
except with Tiolent exertion, there is no interference with the aeration of tlie 
blood. I n well-m arked cases the following are the most import ant s y mp tonn? : 
iPygpfKgfl^ which may be felt only on slight exertion, or may be persistent, and 
aggravated b 3 fc intercurrent attacks of bronchitis. The respications are often 
harsh and whecjsy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema t]i|m in ' 
other affections with the exception of congenital heartrdisease. So far as 1 
know it is the only disease in which a patient may be able to go about and 
even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in 
bed and usually in a state of orthopnoea. One condition must be here ref(srred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haBmoglobin into methsBmo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy- 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
giws slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally bo told at a glance — the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that then? 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue.. 

Physical Sions. — Inspection , — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
c artil agfifl^are- prominent. The lower zone of the thorax looks large and the 
.infer^tal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out ^th great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 

A zoQu^^f dilated venules may be seen along the line of attachment of ^thqjift' 
phragm. Though this is common in emphysema, at is by no means peculiar 
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to it or indeed to any special affection. Andrew, of Bartholomew’s Ilospita^^ 
and, according to Duckworth, Laycock called attention to it 

Tho-ourve-of the spine is increased and the back is remarkably rounded, 
so that- the sc apu lae seem to be almost horizontat^ M misura tion shows the 
^^^1^ form of thft phfigf and the very slight expansion on deep inspiration. 

respiratory movements, which may look energetic and fcireible, exercise 
little or no influence.* Xbf. idirviti .dpcs not expand, but there is a general- ele- 
yatiopu -jThe inspiratory effort is short and quick; the expiratory niovement is 
plflang^ L There may be retraction instead of distention in the upper abdom- 
inal TRgjqn during ini^piration, and there iir sometimes seen a transverse curve 
flhdOTf*" at the level of the twelftli rib. L The apex beat of the 
Jiearf is not visible, and there is usually marked pulsation in the epigastric 
region. Tho eervical veins stand out ])t‘ominently and may pulsate. 

'Palpation . — The vocal fremitus is somewhat enfeebled but not lost. The 
can rarely be felt. There is a marked shock in the lower sternal 
i^on aiiir very digjjnnt pulsation in the epigastrium. Perviumon gives 
resonance, full and druni-likc — ^what is sometimes called 
l^perresonance. The note is not often distinctly tympanitic in quality. The 
percussion note is greatly extended, the heart dulness may be obliterated, the 
upper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note cxtmuls to a much lower 
level than normal. The level of splenic dulness, too, may 1)C lowered. 

Qn auscultation the threat h-sounds are usually enfeebled and may be 
mMk^Jjy bronchitic rales. The most characteristic feature is the4)rolongn- 
tion the expiration, and the normal ratio may be rcversedjj74- to i instead 
of 1 to 4* It is often whaasy and harsh and associated with coi^rso r^es and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds orq usu- 
a lly feeble but clear; in advanced cases, when there is marked cyanosis, a 
tricuapidjsjgiijgitant murmur may be heard. Accentuation of the pulmonary 
second sound may bo present. 

ConTBe. — The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter- 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal hajmorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. — Practically, the measures mentioned in coniiwdiori with bron- 
chitis should be employed. In children with asthma and emphysema the nose 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. The casps dn wall in ^ 

ouei^gg Qf vppm ifl engorgement they are liable to gastric and intestinal dis- 
turb a py ^ ^ RTi d it is particularly important to keep the hpwcls regulat^ and to 
av^^jllll^^gBey which often seriously aggravates the dyspnoea. Patients who 
come into the hospital in> state of urgent dyspnoea and lividiiy, with great 



€38 


DISEASES OP THE RESPIRA'^RT SYSTEM. 

engorgement of the veins, particularly if th^ are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine -will be foiuid 
specially useShil. Breathing of compres^ air in a pneumatic cabinet gives 
temporary relief. Session of the first costal cartilage or of the first three 
cartilages on either side has been practised oppr^tji^pn^ . It is not 

likely to be of^any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages — ^what has been called Freund*8 Disease — ^the operation 
may be tried, though it is not without risks. 

III. Atbophto Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphyg^a, is 
ft primar y Atrophy nf thft lung, coming on in advanced life, and scarcely 
c^ntutes a special affection. It occurs in " withered-looking old persons 
who. may perhi^ have had a winter cough and ghortnea&of breftth fpr years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable aj)pearance, beings coi^yerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen. • 

? 

IV. Acute Vesicular Emphysema. 

W l\en death occurs from bronchitis of the smaller tubes, when^ strong 
inspiratory -efforts have ^een made, the lungs are large in volume and the air- 
cella^are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
‘ nance is much increased, and on auscultation there are heard everywhere 
piping r&les and prolonged expiration. A similar condition may follow prcs- 
sawrunihn vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullro beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta- 
neous tissues of the neck.* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this inte^tial emphy- 
sema spontaneous pneumothorax may arise in healthy persons. 

VI. OANGBBNB OF THE LUITO. 

Etiology. — Qangrene of the lung is not an affection par aa, but occurs in 
a varieiy of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, as 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totri-^obstniction of a jjdiponary 
"^rTr**** ^ causes infarction, and the ai:eu^ahnt*-off> doeu.not.Qften) 
though it may, ^hacelate. Another factor would seem to be necessary— 
prc^bly^ a lowered tissue resistance, the result of general or local causes, 
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is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
previously healthy person— iwe commonly in tl m dfibilitAtAH or in fliA 
hetic j^t. (2) Gaugrene iTvery prone lo follow ^easpireU^^^ pLu&ia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the ca^s of gangrene due to perforation of cancer of the oesophagus 
into the bro nchus. (3) The putrid contents of a bronchiec- 

t^tic, more colHHlfllllj vl w4uberculou8, cavity may excite gfimgrene in the 
neighboring tissues. The pr^pre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. ( 1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or comes from a focus of bone diseasej* In 
typhus and i& typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid scptica?mia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con- 
ditions of debility during convalescence from protracted fever— occasionally, 
indeed, without our being able to assign any reasonable cause. ^ 

Morbid Anatomy. — Ltienncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscril>ed form.j The former, though" 
rare, is sometimes seed, in connection with pneumonia, more rarely after oblit- 

? ration of a large branch of the pulmonary artery. It may involve the greater 
art of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-black mass, torn and ragged in the centre.'^In the circumscribed form there 
is well-marked limitation between the gangrenouVarea and the surrounding tis- 
sue. !rhe focus may be single or there may bo two or more. The lower lol)e 
is ntore commonly affected than the upper, and the peripheral more than the 
central portion of the lung. A^^angrenous urea is at first unifonnly grecnish- 
broB^in color; but aoftoiflg rapidly takes place with the formation of a cavity 
with flh^dy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood shows a zone of deep^ cougestion, often wnjoli- 
dation, and outaidaihia an intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 
uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. Ther^’trrtGrnark- 
able associatio n iq, cases between circumscribed gangrene of the lung and 
absc^ of tlie brain. It has been referred to under the section on bron- 


Symptomi and Course. — Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char- 
acteristic. It is intensely fetid — usually profuse — and, if expectorated into 
a conical glass, separates mto three layers — a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of long tissue can readily be picked out. Even large fragments of lung may 
be coughed up. Robertson, of Onancock, Va., sent me one several centimetres 
in length, which had been expectorated by a lad of eighteen, who had severe 
and recovered. Microscopically, elastic fibres are found in abtlii- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not found^*J) Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more o^ensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xhs physical aignSy.when extensive destruction has occurred, 
of^ayjjar^.but the limited circumscribed areas may be difficult to detect 
Bronchitis is alwa 3 rs present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. — The treatment of gangrene is very u^tisfactory. The indi- 
cations, or course, are to disinfect the gangrenous areGHMit this is often impos- 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may be 
charged with a solution of carbolic acid or with guaiacol ; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patienfs condition is 
good and the gangrenous region can be localized, surreal int er f e W( Bw > M«y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSOESS OF THE LXTNG. 

Etiology. — Suppuration occurs in the lung under the following conditions : 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev- 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu- 
monia. / After wounds of the neck or operations upon the throat, in suppura- 
tive disease of the nose or larynx, occasionally even of the ear (Volkmann), 
infective particles reach the bronchial tubes by aspiration and excite an intcns(J 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo- 
rating the root of the lung or into the bronchi, may produce extensive suppura- 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

(|^i|(^bolic, so-called metastatic, abscesses, the result of infective embolii 
are common in pysemia. Thev nav be numerous and present very 
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deflnitG characters. As a rule they are superficial, l)encath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hypersemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
foijption sometimes takes place with the production of pneumothorax. 

(3) Perforation of the lung from without, lodgment of foreign bodies, and, 
y in the right lung, perforation from abscess of the liver or a suppurating echino- 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tubenmlosis, many of the symptoms of which are due to them. 

> Symptoms. — Abscess following pneumonia is easily recognized by an aggra- 
y^tion of the /general symptoms and by th^ physical signs of cavity and the 
^ ehary^ters of - the expectoration. Embolic abscesses can not often l)c recogni:^, 
and the local symptoms are generally masked in the general ])yajnuc manifes- 
tatiwisZ The characters of the sputum arc of great imjwrtance in determining 
t^ presence of abscess. The odor is offensive, jefc it rarely has the horrible 
fgtor of gangrene or of putrid bronchitis. \ In the pus fragmcijiiiof lung tissue 
can be seen, and tho^elastic tissue may be very abundant. The presence of this 
with the physical sigM rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumon| In a case following typhoid fever which I saw at 
the Garfield IlospitalJ^err removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it A number of successful cases have already been treated in this way. 

vm. i/ew gsowths in thb lungs. 

Etiology and Uorbid Anatomy. — ^Whilo primary tomora are rare, aecond* 
ary growths are not uncommon. 

1 Ctprinouifi is the most common primary form. Endothelium and sarcoma 
are lesT’frequently met with. 

ppfiondary growths may be of various forms. Most commonly they 
follow^troors in the digestive or genito-urinary organs oiton the breast ; not 
infrequently alsot tumors of the bone. There may be scirrhus, epithelioma, 
colloid, mdano-sarcoma, fibroma, cnchondroma, or osteoma. The lungs may 
be ext^ively involved in Hodgkin’s disease. 

PrimaijL cancer or sarcoma usually involves only one lung. The sfifiopd- 
ary jp^owtha are distributed in both. The primary growth generally forms a 
largejxLass, which may occupy the greater part of a lung. Necrosis and cavity 
fonnatioii may occur. In the diffuse cancerous growth the condition may 
^'osemble a tuberculous pneumonia. A miliary type of growth has been d^ 
^ibed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa- 
sionally th^ occupy a large portion of the pulmonary tissue. In Or cuio of 
colloid cancer secondary to cancels of the pancreas, I found botli lungs volu- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be hffimorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurji analyzed by Moutard-Martin, hffimorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknowiL It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms. — The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved ; dyspnoea, which is apt to bo paroxysmd when due 
to pressure upon the trachea ; cough, which may be dry and painful and accom- 
panied by the expectoration of a dark mucoid sputum. This so-called prunc- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro- 
ducing liyij^ty of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. — The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly due-ttr t h e-effusion 
t han to i he growth itself. The external lymph-glands may bo, enlarged, par- 
ticularly the olavicular.* Tho-si^,’onpefcuiBlon and auscultation, arfiLvaried, 
depending much upon the piescnce or absence of fluid, t Signs of consolidation 
are, of course, pr^nt; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
* duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnoiii.--^In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the Removal of a cancer 
of breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar symptoms in connection with cancer of the liver, or of the uterus, 
or. of the rectum, would be extremely Bugg||^ve* Tjx primary rsflOB thr nni- 
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latersl involvGineiit, the anomalous character of the physical signs, thojxcnr- 
2jrence of prune-juice expectoration, M ^rogresaive wasting, and tho-secondaiy 
involvement of the cervical glands are the important points in the d ^agn o sigi 

R DISEASES OF THE PLEURA^ 

L ACUTE PLEURISY. 

Anatomically, the cases may bo divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Anotlicr classification is into primary or secondary 
forms./;/ According to the course of the disease, a division may be made into 
acu/jsuand ohronic pleurisy, and as it is im[)ossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fihuinous or Plastic Pleurisy. 

fcJiip Jths pleural membrane is covered by a sheeting of Ijrmph of variable 
thickness, which gives it a turbid, granular appearance, or thp fibrin may 
exist in distinct layers. It occurs (1) as an independent affection, following 
cold , or exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there arc the physical signs of pleurisy as indicated by the fric- 
tion. After persisting for a few days, the friction murmur disappears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which arc found in such a large percentage of all bodies 
examined after death originate in these slight fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) as a secondary process in acute diseases of 
the lung, such as pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ^rcul osis. 'Pleural 
pain,^8titch in the side, and a dry cough, withv marked friction sounds on aus- 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre- 
quenegr witii which th^ occur at the apex. 

IL Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura there is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
as pleuri^ with effusion. 

Etiology. — Of 194 cases in fifteen years in my wards, there were 161 males 
find 83 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, y. 
Cold acts as a predfeposing agent, which permits the action of various n^jcRH 
organisms. We have not yet, however, brought all the acute pleuride^^to 
the category of microbic affections, and the fact remains that pleuri^ does 
follow- with great rapidity a rniddfu wetting or a chill. A majority of the 
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caaes are tubercolons. This view is based upon ; Post-onortein evidence. 
Tubercles have been found in acute cases^ thought to have been rheumatic or 
due to cold. (S) Tha not infrequent presence of tuberculeus lesions, often 
latent, in the lung or elsewhere. The character of the exudate. If coagu- 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
^ciUi are frequently found. Injected into a guinea pig, in amounts of 16 hjo. 
for more, tuberculosis followed in 62 per cent (Eichhorst). The cyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre- 
dominate. ^ The tuberculin reaction is given in a considerable percentage 
of the cases. The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen- 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221 ; followed five years until death or phthisis, 117 ; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamraan got reports from 88 ; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tubercle 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 662 cases (including our 
own) in which the subsequent history was sought; of those 167, 29.7 per cent, 
became tuberculous. 

^ p(i(\ — ^Prom a bacteriological standpoint we may 

recognize t hree g r pi}P8 of c ases, fcaused by the tubercle bacillu8,-j|Jie pneumo- 
coccus, and the streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy. i The exui^to is usually atasile 
or in the culture and inoculation tests made in the ordinary 
the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany haj 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4. He has used large^ quantities of the fluid for his inoculation 
experiments. 

^ The p^oninay ig glmost alwBys Bccondary to a focus of inflam- 
mation ill the lung. It may, however, be primary. jg nana\lv 

inriilmili und thr mitlnnjr ve|^favorable. 

The streptococcus pleurisy^ the typical septic form which may occur 
rither from direct infection of the pleura tiirough the lung in broncho-pneu- 
monia, or in casw of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T^acute str^tococcus pleuri^ is the most 
ierum.and fatal of^ forms. 
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Among other bacteria which have been found are the eta nl^yloc occufl. Fried- 
la nder^i bac illnfl, the typhoid bacillus, and the di^htharia bSciSiB. 

“*W5WSff Anatomy. — In sero-fibrinous pleurisy the serous ^udate is abun- 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membrapous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a l a renn - c olor, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro- 
scopical examination of the fluid sliows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
lat ^-fi brin. and a variable number of red blood-corpuscles. On boiling, tlio 
A toI is found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&ipositibn "closely resembles that of blood-serum. Cliolesterin, uric^id, 
and ft igar are occasionally found. The amount of the effusio n v aries from 
JJoTu^^'fhe Tung in acute sero-fibrinous pleurisy is more or lesTcom- 
~ptes8ei if the exudation is limited the lower lobe alone is atelectatic ; bjuJtJip 
an extei ^ve effus ion which reaches to the clavicle the entire lung will be found 
lyiT|£ gpine, dark and airless, or even bloodless — i. e., carnifled. 

In large exudations the adjacent organs are displaced ; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol- 
lowing statements may be made: Kven in the most extensive left-sided 

exudation there is no rotation of the apex of the heart, which in no case was 
to the right of the mid-stcmal line ; the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion o£ the front, so That the displacement is rather a definite 
dislocation of the me^astinum, with the pericardiuni, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of tlie physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptomi. — Prodromes are not uncommon, butUhe disease may set in 
abruptly with ^dnll, followed byffever and a severe pain in the side. In 
ve ry many yases. however, the onset is insidious, particularly in children aja3 
in elderly persons. little dyspneea on exertion and an increasing pallor 
may be the only features. Washboum has called attention to the frequency 
with which the pneumococcus pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thanipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
find, severe, and is aggravated by cough. At this early stage, on. au^filt^tion, 
Bometimes indeed on-palpation, a dry friction can be detected. The feyer 
rarely lisefkao rapidly^aa in pneumonia, and jdoes npt reach the same- grade. 
A temperature of from J02® to 106® is aiTavcrage pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
^^hange in the physical signs, or may persist for several weeks. The 
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perature of the affected is higher than that of the sound side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent The expectora- 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
0 the pain in the side. Later it results from the compression of the lung, 
•articularly if the exudation has taken place rapidly. When, however, the 
[uid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
without evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical SiGNS.-Aifwpecfton shows some degree of\ immobility on the 
.ficclted side, depending upon the amount of exudation ; and iir2lA];£^ effusions 
^L-in(a 3 gft§e^ilA. volume, which may appear to be much more than it really 
sjts determined by mensuration. . The intercostal depressions are obliterated, 
[n right-sided effusions the apex beat may be lifted to the fourth interspace 
)r be pushed beyond the left nipple, or may even be seen in the axilla. When 
die exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
ude, and sometimes as far out as the nipple, or oven beyond it. 

Palpation enables us more successfully to^ determine the deficient movc- 
(nents on the affected side, and the^pbl iteration of the intercostal spaces, and 
more accurately to define the position of the lieart’s impulse. In simple scro- 
Bbrinous effusion ther^ fe’r^uidy. ahy-«edema oLthc. Qhest walls. . It is scarcely 
3ver possible to obtain fluctuation. {^Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfceblcment.^ Tlio 
absence of the voice vibrations in effusions of any size constitutes one of tho 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration , — With tho cyrtoi^eteT- if the effusion is excessive, a differ- 
ejtce of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle- tape 
the difference in expansion between the two sides can be conveniently measured. 

Petcussion. — E^rly in the disease, there may be no alteration in the note, 
but with4he gradual aoeumulation of the fluid the resonance becomes. defec- 
tive, and Anally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug- 
gestive. In the subclavicular region the attention is often aroused at once 
by a tyiqpanitic note, the so-called Skoda’s resonance, which is heard perhaps^ 
more commonly in this situation with pleural effusion than in any other con- 
dition. It shades insensibly into a flat mote in the lower mammary an^I 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of efto jonT^ We , wobd^rgnEIit y, 

di ffering Irpm that . pneimionia an d recognized by skijjijjrfinger:'. 

|!Tt has long b^ known that when the ^tient is in the erect postore 
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upp«rJiiift^-4ubeB8 is not horizontal, but is higlier behind Ihnii it is in front, 
forming a parabola. The curve marking the intersection of the plane of con- 
tact of lung and fluid with the chest wall is known as “ Elliaa line of flat- 
n^^” which Garland has verifled clinically and by animal experiments. VfUh 
meii mTO"Kgej^.,gffU8i.ons this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Qrocco . in 1902, calle<l attiMitioii to the ex- 
istence in pleural effusion of a triangular area of relative dulness, along the 
^me, on the side opposite to tlie pleurisy, in width from 2 to 5 cm., and 
with, the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg- 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvei*t. 

70 n the right side tlie dulness passes without change into that of the liver. 
On the left mde in the nipple line it extends to and may obliterate 
semilunar space. If the effusion is moderate, tho phenoinmaiL of movable 
d 3 llliaiajliay.be obtained by marking carefully, in the sitting jiosture, the up|)er 
limit in the mammary region, and then in the reoumlMmt posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the clavicle 
and even extend Ixiyond the sternal margin of the opposite side. 

Auscultation . — Early in the disease a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, close 
to the ear, and has a leathery, creaking character. There is anotlier pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may Ixi heard at the 
commencement of the disease, and also, as pointed out in 1844 by Moc- 
Donnell, Sr., of Mbntrcal, when the effusion has receded and the pleural layers 
come together again. .k 

.With even a slight exudation there i^Aveakened. or^distant breathing. 
Oft^ jj^piiation and expiration are distinctly audible, thou^ distant, and 
have a tubular quality, ^metinies onlx a putting tubular expiration is heard, 
which may have a metallic or amphoric ljuality. jTiOud resonant rales accom- 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met y ith more frequently in children, and often leal to error in diagnosis. 
Above Ihe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may liave a tubular quality. 

s The vocal resonance is usually diminished or absent. ‘*The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate (BflCCfiUi!§-iUgn). This author advises direct austmltation in the 
antero-lateral region of the chest. There may, however, 1x3 iiitensiflcation — 
' bronchophony. 5 ^he voice sometimes has a curious nasal, squeaking character, 
which was term^ by Laennec agophony, from its supposed resemblance to the 
bleati^ of a goat In typical form this is not common, but it is by no means 
rare to hear a curious twang-like qualiiy in the voice, particularly at the outer 
^le of the scapula. 

. In the examination of the heart in cases of pleuritic effusion it is well 
^ bear in Tnind when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of ihe or^^nn 
may rest with the position of maximum loudness of the sounds. Over llio 
displaced organ a systolic murmur may bo heard. When the lappet of lunjr 
over the pericardium is involved on either side there may bo a pleuro-pcri- 
frififimi Emerson has looked over for me the histories of 89 cases 
of acute pleurigy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Goune. — ^The course of acute sero-fibrinous pleurisy is veryWanable. After 
persisting for a week or ten days the fever subsides, the co^h and pain dis- 
appear, and a slight effusion may be 'quickly absorbed. 4ln ca^ea„illJKlu$h 
thajofhuion , reaches as high-^ the fourth rib recovery i a. 

Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fiuid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten ^ys. Left to itself the natural tend- 
ency is to resorption; but this may take place very slowly. Withihejabsorp- 
tion of the fluid there is a Tj^ditfwfrifltiott-^repitufly^either leathery and creaking 
or crackling and rfile-like, and for months, or even longer, the defective reso- 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and d^harge through the lung, and externally through the 
cheat examples of wfiich have been recorded by Sahli. 

lli^immediate proguosis in pleurisy with effusion is good. Of 320 coses 
at Stjpartholomew’s Hospital, only 6.1 per cent died before leaving the hos- 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu- 
larly in tuberculous cases, and will sometimes rcaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death may occur, 
and its possibility under these circumstances should always be considered. 1 
have seen two instances — one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows : (1) That it muy 
be due to thrombosis or embolism of the heart or pulmonary wH^ry, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 


III. PuHULENT Pleubist {Empyema). 

Etiology. — Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a.patch of pneumonia or a septic focus due to the pmumo' 
oooQus or the pus' organisms^ in some cases a tul^rculous broncho-pneumonia; 
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(b) involvemcmt from without, as in fraeturo of a ril,. iK.Mu.tiali..« wound, 
diseose of oesophagus, etc. i r. > 

It freq^tty f^toWfc-the iai fic t ic ws diseases, particularly scarlet fever. It 
is very ofte^tent, and due to undiscovered foci of lobar or lobular pneu- 
monia. It IS comq^jft children^ more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

pneugggeo^ns. ia the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumoeoccus has been found and in 
rare cases the influenza bacillus, and even psorosperms. 

Morbid AMtomy.— On openmg an empyema post mortem, wo usually find 
that tto, effusion has separated into a dear, greiMiisli-yellow scrum above and 
below. The fluid may be scarcely more than turbid, 
.▼itihifloccnlL of fibrin through it. In the pneumococcus empyema the pus is 
thick and creamy. It usually has a heavy, sweetish odor, hut in some 
^tinces — ^particularly those following wounds — it is fetid. In cases of gan- 
gt^ of the lung or pleura the pus has a horribly stinking odor. Microscop- 
iddfy it has the characters of ordinary pus. ^riie j>loural membranes arc greatly 
thifekjmed, and present a grayish-whito layer from 1 to 2 mm. in thickness. On 
the costal pleura there may be erosions, and in old caSes fistulous communica- 
tions are common. The lung may be compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms. — Purulent pleurisy may begin abruptly, with the symploms 
already described. More frequently it comes on insidiously in the course of 
other diseases or follows an ordinary sero-tihrinous pleurisy. There may l)e no 
pain in tbe chest, very little cough, and no dyspiuca, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there; is a grad- 
ually developing pallor and weakness ; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes arc usually much increased ; 
in one fatal case they numbered 116,000 per cubic millimetre. 

Physical SiONS.-^Practically they me those already considered in pleu- 
risy^ with effusion. Tliere are, however, one or two additional points to l)o men- 
tioned. jln ^jnpyema, particularly in children, tbe disproportion between the 
sid^s majjbe extreme. "The intercostal spaces may not only be obliterated, but 
may bulge.A Not infrequently there is oedema of the chest walls. •'The network 
of subcutaneous veins may be very distinct, tit must not be forgotten that in 
children the breath-sounds may be loud and tubular over a purulent effusion 
of considerable ni^fl t Whiflpernd pectoriloquy k usually net beard in empyema 
( Bacc^ irn aign) ~ The dislocation of tbe heart and tbe displacement of the 
liviu atHa mnrkft] in than injero^fibriaous effusion — probably, as 

Senator suggests, ov^iag-te'lhe-greater tbs fluid. 

] A^^OBBAiUMpheucanenon associated generally with empyema, but sometimes 
^^ccurring in the sero-fibrmous exudate, ^leurky, first described by 

HacDonnell, Sr., of Montreal. In 95 cases collect^ by Sailer it was much 
more frequent in males than in females. In 38 tbere^was a tumor; tbaLis^ 
iiiiiiniiiiiiiiliii In all but one case tbe fluid was punilent./^Pneiun^ 
kv present. There ar e^two group s of^c^go*^^ uitrapleuiiai j 

Sflfiny the pulsa ti ng in„wluch there is -an 

tuiqor. So sa tisfactory explanation has nffer^ how 
io thus foreSbiy communicated through the effusion. 
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£;mpyema is a chronic affection, which ia.,ajew inatajicM, tganinafaw natu- 
rally in yeco Tcrr. but a majority of cases, if left alone, eniin. death. The fol- 
lowing are some modes of natural cure : (a) By absorption of the fluid. In 
amall effusious this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis- 
sated pus, in \^ch lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital, 
(b) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretaeus says, yet in cases in which it occurs grad- 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epipye ma may discharge either by opening into 
the bronchus and forming a Mula, or, as Traube pointed out, by prancing 
necrosis c3 the pulmonaiy pleura, sufficient to allow the soaking of the ])us 
through the spongy lung tissue into the bronchi. In-the fi*at.way.pneumo- 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (c) By perforation of the chest wall— empyema necessi- 
tatis. This is by no means an unfavorable method, as maiiy cases recover. The 
peroration may occur anywhere in the chest wall, but is, as Cruveilhier re- 
marked, more common in front. It m ay b e anprwhere from the third to the 
H iYfh inte rapace. usually^ according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. la 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the jssapliagus, peri- 
tonteum, pericardium, or the stomach. A remarkable sequel is a plenro-cesoph- 
ageal fistula, of which cases have been reported by Voclcker, Thursfield, and 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which dora ^ BEinejai.^9“g 
fee psoas lnto.the iliac wd simulate a psoas or lumbar.abseos8. 

IV. TuBKttcunous I’ijsdkist. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec- 
tion with the eero-fibrinous and purulent forme. 

V. Othbr Varieties of Pleueist. 

Hmorrhagio Plcuriiy. — A bloody effusion is met with under the follow- 
ing conditions; (a) In the pleurisy of asthenic states, such as cancer, “ 
di^, and occasionally in the malignant fevers. It is in^ting to note tne 
frequency with which haemorrhagic pleurisy is found in cirrhosis of toe li'cr 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of toe cases which I have seen it has been tuberculous. (6) Tuberculous plcu- 
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^ risy, in which the bloody cilusioii may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tul)orcleft, or 
it may come from more slowly formed tubereles in a pleurisy wH‘ondary to 
extensive pulmonary disease, (c) Cancerous pleurisy, whether primary or sec- 
ondary, is fr^uently haemorrhagic, (d) Occasionally ha?morrhagic exudation 
is met with in perfectly healthy individuals, in whom there is, not the slight- 
est suspicion of tuberculosis or canciT. In one such ease, a largi‘, ahU'-UMlied 
man, the patient was to my knowledge healthy and strong eiglit years after- 
ward. And, lastly, it must be remembere<l that during aspiration the lung 
may be wounded and blood in this way gel mixed with the* sero-fihrinous exu- 
date. The condition of hmrnorrhagic pleurisy is to be distingiiishe<l from 
h«mothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.— The inflammation may ha liniiteil partly or 
chiefly to the diaphragmatic surface. This is often a dry pleuru^y, but theni 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. Tn tluise cases the pain is low in the zone of the 
diaphragm and may simulate that of acute aklominal disiiase. It may Iw 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu- 
sions of any size limited to the diaphragmatic surface are extremely rare. 

with trifling objective features arc always suggestive of dia- 
phragmatic pleurisy. 

Encysted Pleurisy. — The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn these cases there have usu- 
ally been, at different parts of (he pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu- 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz- 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora- 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
nearly every instance of acute pleurisy the int erlobar serou s surfaces arc also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
hetwoMrthem. In this position tubercles are to be carefully looked for. In 
a case of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at flrst like a large abscess of the lung. These collections may 
perforate the bronchi^ and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy, 

Acute plastic pleurisy is readily recognized. In the dia^osis of Au- 
ntie effusion the first question is. Does a fluid exudate wist? the s^nd, WMt 
^ ita;Wture? In large effusions the increase in the size of ^e affect^ side, 
the immobility, ihe absence of factilc fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
(^difficulty arises in effusions of moderate extent, when the dulness, the pres- 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu- 
monia. The chief points to be borne in mind are ; (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
iI^iial chill, tl^e higher fevei, more urgent dyspnoea, and the rusty expectora: 
tion, which characterize pneumonia. As already mentioned, some of the cases 
orpneumococcus pleurisy set in like pneumonia. (6) Certain physical signs ** 
— the more wooden character of the dulness, the greater resistance, and tho 
marked diminution or the absence of tactile fremitus in pleurisy. The aus- 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphorie expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
. rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodeimic instrument. With careful preliminary disinfection the 
^ij^ment can be used with impunity, and in cases of doubt the exploratory 
^Rcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. Tlie hypodermic needle is ‘'especially useful in those cases in whicli 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu- 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn theji^tt Bide it may be difficult to differentiate a very large .pericardial 
from a pleqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart- 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnoea, out of all proportion to the extent 
of the effusion, are the chief points to be considered/ Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu- 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of tho pleura and hydatids of the pleura produce extensive dulness, with sup- 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
othe growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directkl to the kidney. In all these 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the nc^e. 'The persistent fever,'zthe occurrence of sweats, aileuco- 
cyta^is. and thec^increase the pallor suggest the presence of pus. In chil- 
dren the comple;;^ion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdi-awn clear fluid. 
On the other hand, effusions of short duraiioii may be {)urulenl, even wlien 
the general symptoms do not suggest it. .The following statement may be 
made with reference to the prognostic import of (he bacteriological (Examina- 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
as such cases usually get well raj)idly, ('vi'u with a single aspira- 
tion. The streptococcus empyema is the most serious form, and ev(‘n after a 
free drainage the patient may succumb to a general sc^pt ica'inia. A sterile Iluid 
indicates in a majority of instances a tuberculous origin. 

Treatiiicnl. 

At the onset the severe pain may demand leeches, whi(*h usually give r(‘lief, 
but a^hypodermic of morphia is more (‘tfective. T]w Paquelin cautery may lui 
lightly but freely applied. It is well to administer.a nu‘rcurial or saline |)urg('. 

' Fixing the side by careful strapping wdth long strips of adhesive plaster, \vhich 
should pass well over the middle line, drawn tightly and evenly, givaxs great 
relief, and I can corroborate the statement of V\ T. l\oh(‘ris as to its ellicacy. 
Cupping, wet or dry, is now seldom emjdoyed. blisters an' of no sj)ecial servi(‘e 
in the acute stages, although they relieve the pain. The ice-bag may he used 
as in pneumonia. The open-air treatment should Ix' begun early, as a oiajoA| 
of the cases are tuberculous. M(*di(*ines are rarely r(*(pjired. A Dover’s po^ 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,* mustard plasters or iodim*, producing 
slight counter-irritation, api)ear useful, particularly in the later stages. Iodide 
of potassium is of doubtful henelit. lly some tlui salieylat(!s an; l)(‘li(‘V(‘d to he 
of special efficacy; hut the drug treatment of tin* disease is oio^ unsatisfac- 
tory. ' The dry diet and frequent saline purg(‘s (given in conc^«rat(‘d form 
before breakfast in May’s method) may be tried. ' lv('C(‘ntly it hasi)e(m advis(*d 
to use a salt-free diet. 

Early and if necessary repeated aspiration of the fluid is tin; most satis- 
factory method of treatment, '^^i’he results ol)tained l)y Delafu'ld in 200 eases 
treated by early aspiration (Am. dour, of tin; Medical Sci(*nc(‘s, 1000) have 
never been equalled by any other method. The en'dit of iidroducing aspira- 
tion in pleuritic effusions is due to Morrill Wyman, ot Cambridge^, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspirat ion was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of soiru; historical iidciest, J 
give Bowditch’s conclusions concerning aspiration, expres>(‘d more than fifty- 
five years ago, and which practically represent the opinion of to-day: (1) 
The operation is perfectly simple, but slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. (2) li 
should be performed forthwith in aU cases in which there is complch; filling 

of one side of the chest. (3) He had determined to use it in r/ny case of 
even moderate effusion lasting more than a few wrecks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very imjiortant measure in 
practical medicine; believing that by this method death may frequent y be 
prevented from ensuing either by sudden attack of dyspmea or subs^uent 
phthisis, and, finally, from the gradual wearing out of the powers of life or 
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inability to absorb the fluicl.” When the fluid reaches to the clavicle the indi- 
cation for aspiration is imperative. Fever is not a contra-indication ; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla ^r at the outer angle of the scapula in the eighth space. The 
ar pfi QLi ha..patifinLaliould be bioughi forward witflihe hai^d on thai opposite 
shoulder, widea the spaces. The n^dle should be thrust in dose to 

the uppe r margi^^gf the rib^ w as to avoid the intercostal artery, the wound- 
ing of which, however, is an exceedingly rare accident. The fluid should Ijc 
withdrawn slowly. The amount will depend on the size of the exudate. If tlie 
fluid reaches to the clavicle a litre or more may be withdrawn with safety; lu 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great value of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duhing Pahacentesis. — Pain is usually com- 
plained of after a certain amount of fluid has been withdrawn ; it is .dWlP 
cutting in character. Coughing occurs toward the close, and may be severe 
and paroxysmal. Pneumothorax may follow an exploratory puncture with a 
hypodermic needle ; it is rare during aspiration. ' Subcutaneous emphysema 
may develoj) from the point of puncture, without the production of pneumo- 
thorax. ^ersbral symptoms, — Faintness is not uncommon. Epileptic con- 
vulsions may occur either during the withdrawal or while irrigating the plenra. 
Tliese symptoms are very diflBcult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden d$o>th may 
occur either from syncope or during the convulsions. 

As A. E. Kussell has pointed out, these serious and even fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown tliat a sudden and sometimes fatal fall in blood-pressure may fol- 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso- 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a tew gen- 
eral remarks upon its treatment. When it has been determined by explora- 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bbtter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap- 
ping. It u sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A*majori1y of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caMt) 
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is the distention of tlio lung on the alfockMl Mo. Tliis imi.y Ik? ;ur<unplislnHl 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the hiiHhi, an expiratory effort of the pa*t ient forces the 

water from one bottle into the other, hlqually eflicacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of tlio 
chair; then forcible inspiratory efforts are made which act chiefly on the com- 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest wall and partly by the expansion of the 
lung. In some instances it is necessary to resiH*t portions of one or more ribs. 

The physician is often asked, in cases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should newer hesitate to make a free 
incision. 

n. CHEONIC FLEUBISY. 

This affection occurs in two forms : 

(1) Ghronio pleurisy with effusion, in which the disease may sot in insidi- 
ously or may follow an acute scro-fibrinous pleurisy. There are (*ase8 in which 
the liquid persists for months or even years without undergoing any s])Ocial 
alteration and without becoming purulent. Such cases have the characters 
wliich we have described under pleurisy with effusion. 

(2) Ghronio dry pleurisy. — The ca.ses are met with (a) as a sequence of 
ordinary pleural effusion. Wlum the exudate is absorbed and the layers of the 
j)lcura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso- 
nance on percussion, and enfeebled brcatliing. After recovery from empyema 
the flattening and retraction may be still more marked. In both it is a 

can be greatly benefited by pulmonary gymnastics. Jn these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1)C an wca- 
sional dragging pain at the base of the lung or a stitch in the side, but patients 
Tnay remain in perfectly good health for years. The most ad van ml grade of 
this secondary dry pleurisy is seen in those cases of empyema which have Ixjen 
tfift to themselves and have perforated and ultimately healeil by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as ^nshot 
bounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particulariy at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on acvoral occaaioiw with Blackador, of Montreal, not only on the affected side, 
but also in the lower lolje of the other lung. 

(b) Primitive dry pleurisy. Tliis condition mfiy directly ftdlov the acute 
plastic pleurisy already described ; but it may set in without any acute symp- 
toms whatever, and the patient’s attentien may be ealled'te it hy-faelutg the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe- 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation in 
a pneumonia will unite the two spaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhehions do 
not produce any alteration in the percussion characters, and, if limited, them 
is no special change heard on auscultation. When,' however, there is general 
synccliia on both sides the expansile movement of the lung is considerably im- 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical ragns of 
total adhesion are by no means constant. It has been stated ttat there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon— Litten’s 
sign — ^is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem- 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened — ^perhaps from 8 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sdmetiinM 
infiltrated with serum. This may be a local process confin^ to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con- 
dition in the pericardium and peritoraeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Flushing ot 
sweating of one cheek or dilatation of the pupil are the common manifesta- 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHOBAZ. 

Hjtothorax is a transudation of simple non-inflammatory fluid “to th' 
pleural cavities, and occurs as a s^ndaiy process in many affections. Th 
fluidJajjlear, without any flocculi of fibrin, md the membranes are Bmwtn 
It is met with more particularly in connection with general dxopsj, «tbe 
T «yl cardiac, or hBBmic. It may, however, occur alone, or with only sligb 
oedema of the feet. A child was admitted to the Montreal Qene^ Hospitt 
with urgent’ dyspnoea and cyanosis, and died the night after admission. Sb 
had extensive bilateral hydrothorax, which had come on early in the nephno 
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of scarlet fever. In renal disease liyJrotliorax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. T[ie physical signs 
are thpse of, pleural effusion, but the exudation is rarely excx^ssive. In kidney 
and heart-disease, even when llierc is no general dropsy, the occurrence of 
dysiffiffia should at once direct attention to the pleura, since many patients are 
earned off by a rapid effusion. In chronic valvular disease the effusion is usu- 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over- 
looked Tho saline purges will in many cases rapidly reduce the effusion, but, 
if neceteary, aspiration should repeatedly be ])ractis(xl. 


IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pneumothorax.) 

Air alone in the pleural cavity, to which the term pneumothorax is strictly 
a^licable, is an extremely rare condition, it is almost invariably assocuatod 
with a serous fluid — hydro-pneumothorax, or with pus — pyo-pneumothorax. 

Etiology. — There exists normally within the pleural cavity of an adult 
a negati ve pressure of several (H to 5) inilliinetres of moTcury; due to the recoil 
of Ine distended, perfectly elastic lung, lienee through any ,o|)oning connect- 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo- 
thorax in a few cases of extei'nnl injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion between 
the pleurae, but this force has not as yet been satisfactorily dcnionstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con- 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere, 'jthe lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, lajcause tho 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra- 
tlioracic pressure may rise above the atmospheric and the abovo-mcntionwl 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
al)out 7 mm. of mercury. If there be a fluid exudate the pressure may he 
^dghftr, hut thfl-bigh pressures supposed are more apparent than real, and that 
incasured at the autopsy table is quite surely not that during life. It is more 
question of the amount of distention than the actual pressure which deter- 
Joines the discomfort of the patient. 

Pneumothorax arises: (1) In perforating wounds of the chest, in which 
it is sometimes associated with extensive cutaneous emphysema. It may 
follow fl TplATflfpTy p -^|^jji^jm^Ijer_with a small needle or an aspirator*. There 
^'6re ten cases in my series. Pneumothorax rarely follows fracture, of the rib, 
®'^en though the lung may be tom. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abacesa 
48 
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(»f the liver ])crConit,ing lung and pleura. The pleura may also be pcrforabil 
in cases of cancer of tlio casopluigus. • (11) When the lung is perforated. This 
is by far the most coniinon caus(‘, and may occur; (a) 1j^ the nprmRl 
fr^r^^tui’q of the air-vesiclcs during straining or even when at rest. Special 
attention has l>cen called to this accident by S. West and De H. Hall. The 
air^may be ab^rbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bMp- inflammation and 
effugioiLaFe-tl>e^ usual result. In a recent case the condition developed as tlie 
patient was going down-stairs; no effusion followed; he did not react to tuber- 
culin. (h) Front perforation due to local disease of the lung, either the soften- 
ing of a caseous focus or the breddng oi a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic. JaroBobo^wieu moaia and to gangrene. A rare cause 
is the breakin g o£ .a luumorrhagic infarct in clironic heart-disease, of which I 
f met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (R. aerogenes tapsulaius Welch). Of 48 cases, the basis of 
Emerson^s exhaustive monogiaph (J. 11. H. Reports, vol. xi), 22 were tuber- 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

^ Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been de8cril)ed by S. West, Goodhart, 
and Fumey. In GoodliarPs case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy. — If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to bo 
pushed, or rather, as Douglas Powell pointed out, drawn over ” to the oppo- 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. Ajmwis or puni- 
^ lenji fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break- 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may be a fistula of considerable size communi- 
cating with the bronchi. The lung is usually compressed and camified. 

Symptoma. — The ongjet is usually sudden and characterized by severe pain 
i q t|ie side, urgent dyspncea, and aignB of general distress, as indicated by 
slight liyidity and a very raj)id and feeble pulse — the pneumothorax acciiiiiS- 
simus of Unverricht. There may, however, be no urgent symptoms, partuu- 
larly in cases of long-standing phthisis. 

Physigal Signs. — The physical signs are very distinctive. h^QcHon 
shows marked enlargement of the affected side with immobility. The h* art 
impulse is usually much displaced. On mlDation the fremitus is greatl) 
diminished or more commonly abolished. fhe resonance may be 

tympanitic or even have an amphoric quality. This^ however, is not al\^^J^ 
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the case. It may be a flat tympany, resiMiibling Skoda's resonance. In some 
instances it ^y be a full, hyperresoiiant note, like eniphyscnia; while in 
others— and this is very deceptive— there is dniness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of tlie fjict that, 
in certain instances, the percussion note may ho ‘‘ mnlllod, toneless, almost 
dull” (Walshe). There is usually dulnoss at the base from elfustMl ilnid, 
which can readily be made to change the level hy altering the j>osition of the 
patient. Movable dulness can be obtained much more readily in })nenmoihorax 
than iOi a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am- 
phori& quality. The contrast between the loud exaggerated breath-sounds on 
the lionual side and the absence of the breath-sounds on the other is \ery 
suggestive. The rdles have a peculiar metallic (juality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is somc't lines calliHl the 
co i a so u nd, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the hack of the chest 
wall while the assistant taps one coin on another on tire fnint of the chest. 
The metallic echoing sound which is produce<l in this way is one of the most 
constant and characteristic signs of pnenmothorax. And, lastly, the Hip- 
pocratic succussion splash may he ol)tained when the auscul tutor’s heiul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may Ikj audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. I’hc signs, distention, immo- 
bility, lack of vocal fremitus, hyper resonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Tjaennec. The metallic 
phenomena may be present, e. g., the metallic tinkling and amphoric respira- 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

IKagnoiii. — The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake m a ease of 
pulsating pleurisy, in which the pneumothorax followed h(*avy lifting, and 
it was not until several days later, after some of the lluid had been with- 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso- 
uance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total cxcavalion of one lung 
i^be amphoric and metallic phenomena may be most intense, liut the absence of 
dislocation of the organs, of the succussion splash, and of the coin-^und 
suffice to differentiate this condition. While this is true in the great majority 
cases, I have heard the bruit d'airain over a large cavity in the right upper 
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lobe. The condition of j^o-pneumothorax Bul^direnicua may simulate closely 
true pneumothorax. 

Progn^Oflii. — The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West) ; 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 6 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. — There are three groups of cases : First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety. ^ Immediate aspiration with a 
trocar has saved life. Sgcpndly, the spontaneous cases which usually do well, 
as the air is quickly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let s^lone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. APFECTIONS OF THE MEDIASTINTTM. 

(1) Simple Lymphadenitis. — In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum’ become swol- 
len. In the bronchitis of measles, for example, and in simple broncho-pneu- 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size suflBcient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in tlie 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how- 
ever large. Tuberculous affection of these glands has already been considered. 

(2) SnppuiatiYe Lymphadenitii. — Occasionally abscess in the bronchial or 
trachecd lymph-glands is found. It may follow the simple adenitis, but 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifiea- 
tion. Serious accidents occasionally occur, as perforation into the cesophagns 
or into ft bronehus, or in rare instances, as in the case reported by Sidney 
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Phillips, perforation of tlie aorta, as well ns a hrondius, which, it is remarkable 
to say, did not prove fatal rapidly, but eausc<l rciKjatcd attacks of haemoptysis 
during a period of sixteen months. 

(3) Tmnori; Cancer and Sarcoma. — In Hare's elaborate study of "y'iO eases 
of disease of the mediastinum there were 134 cast's of cancer, 98 casas of sar- 
coma, 21 cases of lymphoma, 7 cases of iibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of li])oma, gumma, and eiichondroma. 
From this we see that cancer is the most common form of growili. 4'he tumor 
occurred in the anterior mediastinum alone in IS of the cases of cauccr and iii 
33 of the cases of sarcoma. There are thriv cldef points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frecpiently 
primary than cancer. Males are more freipiently atTected than females. IMio 
age of onset is most commonly between thirty and forty. 

Symptoms. — The signs of mediastinal tumor are those of intrathoracic 
pressure. In some cases almost the entire chest is tilled with the masses. 
The heart and lungs are pushed back and it is marvelous how life can he 
maintained with such dislocation and comprchsion of the organs. Dyspnan 
is one of the earliest and most constant symptoms, and may be due either to 
pr^ure on the trachea or on the recurrent laryngeal nerves. It may indeeil 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural clTusion which so frecpiently accompanies intrathoraeic 
growths. Associated with the dyspneea is a cough, often severe and parox- 
ysmal in character, with the brazen quality of the so-called aneurismal cough 
when a recurrent nerve is involved. The voice may also he alfectcd from a 
similar cause. Pressure on the vessels is common. 'Phe HU|H;rior vena cava 
may be compressed and obliterated, and when the process goes on slowly 
the collateral circulation may he completely established. Tjcss commonly ^the 
inferior v^a cava or one or other of the subclavian veins is compressed. Ihe 
arteries arC much more rarely obstructed. There may Ixi dyspliagia, due to 
compressipn of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex- 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 


which Christian has collected 40 cases. 

Physical Signs.-^On inspection there may be orthopncea and marked 
cyanosis of the upper part of the l)ody. In such instances, if of long dura- 
tion, there are signs of collateral circulation and the sufierficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t le 
finger-tips may be clubbed. There may be bulging of the sternum Jj 
tumor may erode the bone and form a prominent 8ul>cutancous growt i. lo 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin's disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforatcHl. Ibe jier- 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out of place. Con- 
traction of one side of the thorax luis been noted in a few instances. 
pation the fiemitoa is- absent wherever the tumor reaches the chest wall. II 
las the forcible, heaving impulse of an aneunsmal sac. yn 
8 usually silence over the dull region. The h^rt-soun^ 
and the respiratory murmur is feeble or inandib]|0^ 


pulsating, it rarely 1 
a uacultetion there i 
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bronchial, is, as a rule, Signs of pleural cirnsion 

occur in a great many instances of mediastinal growth, and in doubtful casea 
thonapixatPT.Ai^Gdle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in tlie connective tissue; the sternum is pushed forward and 
often ero<led. The growth may he felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous tninks. Dyspuma is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lympli-glands. The symptoms are out of all propor- 
tion to the physical signs; thcj’e is urgent dyspncea and cough, which is souk*- 
times loud and ringing. TJio pressure symptoms are cliiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in tlie pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common ; the patient becomes auaBrnic and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

RLUmoam. — The diagnosis of mediastinal tumor from aneurism is some- 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsclies Archiv fur klinische Medicin, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir- 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis- 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolio .shock so often to be felt, 
and in a majority of cases to be heard, over tlie sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. iTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from "the medias- 
tinum, eroding the stei-num and appearing externally, if aneuriamal, has 
SffiECihle, heaving, and distinctly expansile pulsations. The radiating pain ia 
the back and arms and neck is rather in favor of aneurism, as is also a bene- 
ficial influence on it of iodide of potassium. The remarkable traumatic cya- 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal tumor 
is to be constantly home in mind. It may give curiously complex characiii’*^ 
to the physical signs — characters which are profoundly modified after aspira- 
tion of the liquid. Occasionally a tumor of the mediastinum is operahl'*- 
Walker, of Detroit, showed me a large flbro-sarcoma, which he had removod 
successfully from the anterior mediastinum. 

(4) Abioeu of the Mediastinum. — Hare collected 115 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy‘''^- 
Of these cases the great majority occurred in males. Forty-four were mstan('C3 
of acute abscess. The author mediastinum is most commonly the seat of the 
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Huppuration. The cases are most frcipiciitly associated trauma. Some 
haye^MosMieiqrsipfilas or occurred in association witli eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
paiA. behind the sternum is the most common. It may be of a 
thxpbbing character, and in the acute cases is associated with fever, sometimes 
with chills and sweats. If the abscess is large there may be^dyspuma. The 
pus may burrow into the abdomen, perforate tlirougli an iiit(*rcostal space, or it 
may.-erode the sternum. Instances are on record in which the abscess lias 
discharged into the trachea or oesophagus. In many cases, jiarlicularly of 
chronic abscess, the pus becomes inspissated and ])ro(iuces no ill clfiKd. The 
p hy sical ^ ns may be very indefinite. A pulsating and fluctuating tumor 
may appear at the border of the stomum or at the sternal notch. Tbi‘ al)si‘n(*e 
of bxuii, of the diastolic shock, and of the expansile pulsation usuallv cnabbis 
a correct diagnosis to be made. When in doubt a lino hyfaHlcrmie ni‘(‘dle may 
be inserted. 

(6) Indurative Mediastino-Pericarditis. — Harris has r(*vH*w('d the subjend. 
In one form there is adherent pencarduun and great inercasi^ in the librous 
tiaau^.flLthe-mediastinum; in another there is adbonmt pericardium with 
union to surrounding parts, but very little miHliasimilis; in a third tin* peri- 
cardium may be uninvolved. Tho disease is ran* ; of cases I T wvav in mab‘s ; 
only 2 wci’e above thirty years of age. The symptoms are cssoMtially those of 
timtjorm of adhesive pericardium which is associal(‘d with gn^al bypcriropliy 
and. dilatation of tlie heart, and in which the jiatumls present a ])icture of cya- 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussmaui, 
is not distinctive. Occasionally there is also a pnilihirative ])eritonilis. Medi- 
astinal friction is sometinics heard in patients with mlhcsive mcMliastino-pcri- 
carditis— dry, coarse, crackling rales heard along the slonium, jiartieularly 
when the arms are raised. 

(6) Miioellaneous Affections. — In Hare’s monograph there were 7 in- 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum. — Air in the cellular tissues of the 
iiiediastinum is met with in cases of ^trauma, and occasionally in falul cas(.*s 
of diphtheria and in whooping-cough. It may extend to the subeiilancous 
tissues. Champneys has called attention to its frtHiueiicy after traebcolomy, 
ill which, he says, tlio conditions favoring the pnHluction are di\MOM of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not be raised from the trachea. It is often associatcjd 
"dh pneumothorax, and more often in rupture of the lung without pneumo- 
thorax, the pleura remaining intact and the air disserting its way along the 
bronchi into the mediastinum and into the mrk. The condition hjcius by no 
means uncommon. Angel Money found it in 10 of 28 cases of tnichcriorny, 
and in 2 of these pneumothorax also was present. 



SECTION VII. 


DISEASES OF THE KIDIirETa 

I. MALFOBIIATIONS. 

Newman classifiea the malfomationa of the kidney as follows : A. Displace- 
ments without mobility — (1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. 1. Variations in number — (a) supernumer- 
ary kidney; (6) single kidney, congenital absence of one ki^ey, atrophy of 
one kidney; (c) absence of both kidneys. II. Variationa,ijg|„£lg]OaJfld. size 
— (dj .fSOetal Taria^ns in form, lobulation, etc.; (b) hype|t|pj^y, of one 
kubaey; (c) .fusion jf two kidneys— horseshoe, kidney, sigmoid kidney, disk- 
8haped,kidncy. Q,. Vacations Jn pelvis, uxeters, and^blood-.vessds. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case the organ was removed under the belief that it was a floating kid- 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 


n. UOVASLE KIDNEY. 


(Floating Kidney; FalpaUe Kidney; Ben mobilis; Kephi^ptoaie.) 


The kidney is held in position by its fa ttv ca psule, by the pcritonsiim 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surroundc<l, 
to a greater or less extent, by the peritonaeum, and is anchored at the hilus 
by a mesonephron. Some would limit the term floating kidn^ to this con- 
dition. 


^vabljB kidney is almost al ways acquire d. It is m ore coiriTnon iti vy omcn. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is mona common on t he right than on tbstJeft side. 
Of 727 cases analyzed by this author, it occurred on the righil^SSS cases, on 
the left in 81, and on both sides in 93. Tha groater fregneney of fre con- 
ditipn in women may be attributed to compression of the lower thoracic zone 
by ligbUdcing, and, more important still, to the TnlftTatinn nf tha abjpm inal 
walls which^llmM-repeatad prsgwancies. This does not account for all the 
064 
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CBBOB, as movable kidney is by no means uncommon in nullipane. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
jn-iishildren. ^Wasting of the fat about the kidney may be a cause in some in- 
stances. ^^'ra^a and the lifting of heavy weights are occasionally factors in 
its producfion. ^ The kidney is sometimes dragged down by tumors. The 
greater frequency on" the right side is probably associated witn the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia \nth gasiro-intestinal disturbance which has been 
described by Ql6nard as entcroylosis (see p. 528). 

To d etemine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdominal 
WaHOelaCxed. The left hand is placo<l in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
thd nipple line, just under the edge of the liver. !^uanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If npthing can be felt, the patient sliould be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari- 
ous gradftfl xA mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation — yalpdble Jcidneij — or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed Mow the level of the navel— 
movable kidney. InjOLthird group of cases the organ is freely movable, and 
may even lie felt just above Poiipart’s ligament, or may be in the middle lino 
of the abdomen, or can even be pushed over beyond this point. To this the 


term -floating kidney is appropriate. ^ 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
Examination of the patient from liehind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms.— In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years. » I” «“|cr in- 
staaeea^heie is pain in the lumbar region or a sense of dragging and discom- 
fort, or there may be^tercostal neuralgia. In a large group the symptoms 
are those ofmeurastheuia with dyspeptic disturbance, l^ln women the hysterical 
symptoms may be marked, and in men various grades of hypochondriMis. 
The gastric disturbance is usually a form of nervous dyspepsia. 'Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to 
the disloimted kidney upon the duodenum. This view has been ^ 

Oser^Landau, and Ewald. On the other h^d, Litto holds 
tion of the stomach is the cause of the mobility of the ki^ey, an 
in 4ajcaaea of depression and dilatation of the stomach 22 
caife^the kiLey on the right side. The assertion, 
daptwawd atomach is certainly common in women.fe . 

qnetfl. ^ Some writers have described pressure upon the gall^ucts, with jaun- 
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dice, but this ia very rare. Fuxjal accumulation and even obstruction may be 
associated with the displaced organ. 

Dibtl^s Crises. — ^In floating kidney there are attacks characterized 
^vere abdominal pain, chills, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spr^ knowl- 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Qaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Bnren, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol- 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In othflr inulATifififl the attacks of pain may be thought to be due to iu- 
testmal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to t^sts or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present. The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent haematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my lioctures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt ; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovariim 
growth^ and tumors of the bowels may in rare instances be confounded with it. 

Treatment. — The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch- 
ing of the kidney — ^nephrorrhaphy — as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat- 
ment is indicated. 

In many instances the’ greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney*. An 
air, pad may be used if the organ is sensitive. In other cases a broad b^diij?® 
wdl padded in the lower abdominal zone pushes up the intestines and mabes 
them act as a support. In the attacks of severe colic morphia is required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
tiie oxalate^ the diet must be carefully regulated. 
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HL OntOnLATOBY DISTXJBBANOEB. 

Nomally the secretion of urine is aocoiiiplishcil by I lie maiiitonanco of 
a certain blood-pressure within the gloiiionili and by tlio activity of the renal 
epithelium. Bowman’s views on this question have been generally accejited, 
and the watery elements are hold to bo liltertHl from the glomeruli ; the amount 
depending on the rapidity and the pressure of the blood-current; the quality, 
whether normal or abnormal, depending upon the condition of the capillary 
and glomenilar epithelium; while the greater portion of the solid ingr^ients 
are excreted by the epithelium of the convoluted tubules. The integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of tlie blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, the material wliich fillers 
through is no longer normal (i. e., water) , Imt contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
chflDges, jand that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably inliuenced by reflex stimuli 
coming Tfom the skin. Exposure to cold causas heightened blood-pressure 
withm IHelcidneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys. — (1) Activk Conokstion; HypBKiBMiA. — 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen- 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
aemia of the organ. The most t 3 ^pical congestion of the kidney which wo see 
post mortem is that in the early stage of acute Briglit’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other hand, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme aniemia, small, pale, and 
bloodless; and that this anaemia, increasing willi the j)yrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scaiily, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of Ihe kidney as is 
described by Mendelson. On the contrary, the kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frcHjuently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute mvers are 
probably less important than the irritative effects of either the s^ific * 
of the disease or the products produced in their growth or in the alte 
olism of the tissues. The urine is diminislicd in amount, and may wntain 

mos much of the* former and few of the latter. 

; Mrohantcal HYPBR-«MiA.--Thi8 is found m 
^eart or lung, with impedccl circulation, and as 


^^^Mtinjind.i.iihpTqg;§t8, someti 
CqjiaBaTioN; 
cas^ of Hirnnic disrnnr .qf^thc 
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a reenlt of pressure upon the renal veins by tumors, the pregpiant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic Jnduration 
associated with chronjc Ijcart-disease, the organs are enlarged and firm, the 
tepsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
fim, and resists cutting and tearmg. The interstitial tissue is incl^^ased, and 
there is a small-celled infiltration between the tubules. Here and Hhere the 
Malpighian tufts have Jjficome sclerosed. The blood-Vessels are usually thick- 
ened, and there may be more or less granular, fatj^ or hyaline the 

epithelium of the tubules. The condition is indeed A diffnap nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tub^^^asts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration ursemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES OF THE TJBINABY SECBETION. 

1. AWfilA. 

Total suppression of urine occurs under the following conditions : 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed ; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 5 of 41 cases (Hertcr) ; 
headache in only 6 ; vomiting in only 12. Consciousness is retained ; the pupils 
are usually contracted ; the temperature may be low ; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley) : Fevers and inflammations; acute poison- 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
tftage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bail^ reports the case of a young girl, ag^ eleven, inmate of an orpban 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounc4 were withdrawn), and again from this date to March let! The ques- 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete tup 
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pressioiL In Polk's case, in which the only kidney was removed, the patient 
lived eleven days. It is remarkable that in many instances there are no toxic 
featui^ Adams reports a case of recovery after nineteen days of suppression. 

In the .ohBtructive cases surgical interference should be resorted to. In 
the nwi-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, liot aj)plicntioiis, free purging, and sweat- 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu- 
tion, with Kemp's double-current rectal tubes, should l)e tried, as they are 
stat^ to stimulate the activity of the kidneys in a remarkable way. 


2. HjMMAturia. 

Etiology. — The .following division may be made of the causes of hsema- 
turia: 

(1) Diseases. — The malignant forms of the acute specific fevers. 

Occasionally in leukaemia htematuria occurs. • 

(2) Renal Causes. — Acute congestion and inflammation, as injaright’s 
disease, oFlIie effect of Joxic agents, such as turpentine, carbolic acid, and 
canEEaddes. When the carbolic spray was in use many surgeons sufferc<l from 
haematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bloeiling is usually profust*. laiulwr- 
culosis at the onset, when the papillai are involvo<l, there may Ik^ bleeding. 
Stcmniuihfi Jddney is a frequent cause. Parasites : The Filaria sanguinis horn- 
ink-and the BUharzia cause a form of haimaturia met with in the tropics. 
The ‘echinococcus is rarely associated with hajmorrhage. It is sometimes met 

with Jiudoating kidney. . 

Unilateral renal heemaluria lias been described by Senator, hshner, ami 
otheii. The cases are not uncommon, as 48 cases have IxKin tabulated by 
Eshner. In nearly all the diafrnosis of calculus or neoplasm bail been maito 
In 16 cases nothing was found at operation. Displacement was pr(^nt in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal brnmophuia, 
buLl-RMl "fipiato” as suggested by Gull, is a more 

(3) Affkotions op tub Ukinart rASSAOEs.— Stone in the im.tcr, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in thd bladder. Bleeding from the urc ira 

ally occura in gonorrhoea and as a result of the lodgment of a ealeulus. H.tur- 
rr/g Wtur^ may be an early symptom in enlarged prostate. An um.sma 
cause is the painful, villous tumor of the renal pelvis, of w 
Nash report a remarkable case and have collected 40 others rom 
It would be difficult to recognize the condition from stone. 

(4 ) Tuaitmattbm .— I niurics may produce bleeding from “y P®;,^ , , 

urinary passages By a fall or blow on the baek the kidney may _ 
aSsLy te followed by very free bleeding; * thj’’;ShT?s 

from injury of the bladder oV of the prostate. Blood fil" 

frequently due to injury by the passage of a catheter, or 

Trwiflient haBinaturia follows all operations on the ne^ gection on 

The malarial himaturia has already been considered m the section on 

paludism. 
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Diagnosis. — The diagnosiB of hnematuria is usually easy. The color of tlie 
urine variea from a light smoky to a bright red, or it maV have a dark porlor 
color. Examined with the microscope, the blood-corpuscl^ are readily reco«r. 
nixed, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpusclos, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder Die 
blood may be found only with the last portions of urine, or only at the ter- 
mination of micturition. In haemorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from tlie 
kidneys, and may form moulds of the pelvis or of the ureter. When the seat 
of the ble^ing is in the bladder, on washing out this organ, the water is more 
or less blood-tinged ; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay- 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

Str- 

3. H.®MOGLOBINUniA. 

Thia condition is characterized by the presence of blood-pigment in tlie 
UQue. The blood-cells are either absent or in insignificant numbers. The 
coloring matter is not h® matin, as indicated by the old name, hcBmatimim, 
nor in reality always hemoglobin, but it is m o s t fr e qu e n tly ^aotheaioglobin. 
Tha-nrine hw a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the hromoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blfifiddiisks, epithelium, and very often darkly pigmented urates. The .urine 
is slfiflLidhiuninous. The number of red blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop- 
ically, there are either the two absorption bands of oxyhemoglobin, which is 
rare, or, more commonly, there are the three absorption bands ii methaenio- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups may be distinguished. 

(1) Toxic Hsmoglobinuria. — ^This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
dosesy pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphtholj nnd muscarine ; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, hsmoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or who have recently suffered from malarial fever. It has also fol- 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hffimoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of th€ 
hind 1^. Death may occur in a few hours or a few days. The animals art 
attacked only after bdng stalled for some days and then tedeen out and driven 
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particularly in cold wcatlier. The form of hjcmoglohinuna from (‘old and 
-xertion is extremely rare. No instance of it, c\en in association with frost- 
bites, came under my observation in Canada. Bl(x>d transfuscnl from one 
mammal into another causes dissolution of the corpuscles with the produc- 
tion of hemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-born, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuria. — This rare disease is characterized by 
the (KJcasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in inaliis than in females, and occurs chietly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the us(‘ of a cold foot-bath. Par- 
oxysmal hffimoglobinuria has been found, too, in ]>ersons subject to the vari- 
ous forms of Raynaud's disease. l^Iany regard the relation ladween those two 
affections as extremely close; some hold that they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sulTerings, which lasted for many 
years, and were accompanied with local asjdiyxia and local syncoixi. The 
connection, however, is not very (common. In oidy one of the cases of Ray- 
naud’s disease which I have seen was paroxysmal laemoglobinuria present, and 
in it epileptic attacks occurred at the same time. Tlie relation of the disease 
to malaria has been considered. 


The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. TIujy may be prei'cded by chills and pyrexia. 
In other instances tlie temperature is subnormal, ^riierii may be vomiting and 
diarrhoea. Pain in the lund)ar region is not un(‘ommon. I’he luemoglobinuria 
rarely persists for more than a day or two — sometimes, ind(‘ed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paro.xysms, and in the intervals clear urine has l)een passed. 
'Tanudicu has bcjen present in a number of cases. The cases are rarely if ever 
fatah 

The essential pathology of the disease is unknown, a|ul<4tr4A<v^it&cud[t to 
which will meet all the facts — ^particularly the relation with Ray- 
naud’s disease, which is rightly rcgarchid as a vaso-motor disorder. Increasetl 
haimolysis and solution of the haunoglobin in the bl(X)d-scrum (hajmoglobi- 
naemia) predides, in each instance, the appearance of the coloring matter in the 
urine. A full discussion of the subject is to 1^ found in F. Clivostek's mono- 
graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-1-In all forms of ha'inaturia rest is essential. In that produccjl 
’ by renal jcalculi the recumbent posture may suflice to check the blecjdmg. lull 
doses of fl fiptjifp of lead and opium should be tried, then ergot, ga ic aiu 
tai mip iipj d and the dilute sulphuric acid. ^Thc oil of turjicnliim, which is 
sometimes recommended, is a risky remedy in heBinaturia.^ hx r. 
virffin. and extr^hydrastis canad. are also recommended, (.old ^ applied 
to the Xom or dry cups in the lumbar region.^ Incision of the kidney has 

^^'ired the so-called renal epistaxis. , 

“TKeTi^tment of paroxysmal hremoglobinuna is unsat isfacto^. Amyl 

nitrite wiU sometimes cut short or prevent an attack i® 

paroxysm the patient should be kept warm and given hot 

recomWided i large doses, on the supposition-as yet unwarranted-that the 



672 


DISEASES OF THE KIDNEYS. 


disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full do^ may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminuria. 

Beasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized — those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Benal lesions. — (a) Funotional^ booalled 
Physiological Albuminuria. — ^In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi- 
thelium of the capillaries of the tuft, or of the cells surrounding the glome- 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions, 4 cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some- 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, and 
unimportant, depjmding upon variations in the circulation or upon the irri- 
tating effects of substances taken with the food or temporarily present, as m 
febrile states. 

^Ihumifinria of ndglptypncp and nlKuTniTmrin in which the albu- 

min 18 present onl^ at certain times during the day — oi^hasMic albuminuria 
— are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls— and the condition is often discovered ac(;i- 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during nnberty, some 
throughout life. Erlanger and Hooker have shown that the rafcimin is ex- 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn- 
ing and present only' after exertion; or it may be greatly increased 
taking food, particularly proteids. Even the change to the upright posiiion 
(qr^ggJaJtic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor- 
mal, and the color may be high. Occasionally hyaline casts may be found, 
and in some instances there has been transient glycosuria. As a rule, the pulse 
ie not of high tension and the second aortic sound is not accentuate. 

Various Itonus of this affection have been recoghiz^ by writers, sucli 
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as neurotic, dietetic, cyclic, intermittent, and paroxysmal — names which indi- 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever tlieir nature, are transient and slight. 
In these instances the albumin exists in small quantity, tube-casts arc rarely 
present, and the arterial tension is not increased. In a second ^oup the albu- 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instanci's the per- 
sistent albuminuria probably indicates actual organic change in the kidney. 

(6) Febrile Albuminuria. — ^Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
S^not be regarded as an organic lesion. It is extremely common, o<'curring 
in pl^TOonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(aboht 60 per cent of our cases), malaria, ospecinlly the a'stivo-autumnal type, 

even in the fever of acute tonsillitis. I’hc amount of albumin is slight, 
Imd it usually disappears from the urine with the cessation of the fever. 
Hydine and even epithelial casts accompany the condition. 

(c) BL®mio CnANGES. — Purpura, scurvy, chronic poisoning by lead or 
mcrcury^^ syphilis, leukesmia, and profound aiULunia may be associated with 
slight albuminuria. Abnormal ingredients in the blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

The transient albuminuria of pregnancy may belong to this ha'mic group, 
although in a majority of such cases there arc changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform.^ 

(d) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after antepilcptic 
seizure and in apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite Leiioni of the Urinary Organi.— Congc^- 
tioiL^tthe, kidney, eithar active, such as follows exposure to cold and is asso- 
ciated with the early stages of nephritis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg- 


nant utecua. or tumors. , . . 1 If J- 

(6) jQjMnjfi. disease of the kidneys— aci^Je and chrome Bright s disease, 
amyloidtmaiS^ degeneration, suppurative nephritis, and tumors. 

” (jfXffwtions of the pelvis, ureters, and bladder, when associatcl with 

Both morning and evening urine should lie c'|an''n<^ 
and in doubtful cases at least three specimens. lUurbid, the 
filtoed, though tuEbidity from the urates is of no moment, since it disappca 

at once on the application of heat. ^ . . * • „ 

Test.— The urine is boiled in a test-tube over a sp r - 

>anip,tndr^oprfSic acid is then added. If a 

ing. it may be due to phosphates, which are dissolved on the addition of an 
acid. Peraistenoo of the cloudiness indicates albumin. 

Te^.-k small quantity of fuming nitric acid ^ 3 ’“^ 
teafc-tufemd^th a pipette the urine is allowed to "Jy 

upon £ S At the S of junction of the two 

a white S is formed. This contact method is trustworthy, and. for Urn 
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routine clinical work^ is probably the most satisfactory. A diffused baze^ due 
to mucin (nucleo-albumin)^ is sometimes, seen just above \ihe white ring of 
albumin ; and in very concentrated urines, or after the ta king of balsamic 
remedies, a slight cloudiness may be due to urates or uric ac^id, which clears 
on heating or warming. A xobiad.iing. ai.tha junction of tl^e acid and the 
uripe is due to* the oxidation of the coloring matters in the uirne. 

.Ofld Acetic-Qcid Test. — Fill an orctoaCL test- 
tube^half full of urine, an^ add 5 or 6 cc. of potassium-ferrocyanime solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to ISV drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord- 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but ^oes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, 
pine acids. 

Sir William Boberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu- 
tion of sulphate of magnesium. This is used in the same'way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic add may be used, or Mil- 
lard’s fiuid, which is extremely delicate and consists of glacial CjarbQjic^acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
drachms. 

A quantitative estimate of the albumin can be made by means of Eabaeb's 
tnhe, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid— one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of tlie 
proportion of albumin in the total quantity of urine. For the more elabo- 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub- 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunio>e 
or propeton. They are not of much clinical importance. 

AUmmosuria. — Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathic Albomoiuria, is cha ra eter is eA^hy multi- 

Tqydomata with persistent excretion of what is known as the Bence- Jouos 
bqdyi a proteid discovered by him in 1848. There are between thirty-five imil 
forly wes on record (Anders and Boston, Lancet, 1903 ; Parkes Weber, Moil - 
ChurjRans., vol. Ixxxvi). Males above forty-yeaia^ agemreTwuaBy affeetcMl. 
AbM^ce-Jones body doenot appear with other tumors of the bones. As 
fi^'case which Lsaw with Hambtlrger, the persistent albumosuria may l^^^l 
^.fhe diagnosis of multiple myelomata before any bone tumors can be felt- 
disease runs a fatal course. The simplest reaction m Jhe preciyi- 
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tate nitric acid to the urine; when boile<I it disappears^ to 

reappear on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Olobnlin rarely occurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe ’ 
organic renal disease and in diabetes Alaguire has found tliab the ])ro|)oHion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present witl\l|^e lardaeeous kidney than in other forms of nejihritis. The 
clinical significance of globulin is the same ns that of si'rum-albumin. 

Frognofii. — This depends, of course, entirely upon the caus(\ fFebrile 
albun^uria is transient, and in a majority of tbo cases dejH'iuling upon 
hasmic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without a few hyaline casts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many inshinc^'s the discovery is a 
positive advantage, as the man is made to realize, }Mjrhaps, for the first time 
that he has been living carelessly. I have discussed the (piostion from this 
standpoint in a paper with the paradoxical title “ On the Advantages of a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. Ixxiv). 

Thoji^grsistence of a slight amount of albumin in young mim without in- 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-calknl cyclio 
albuminuria. 

P ractica lly in all cases the presence of albumin indicates a change of^ 
R QTnp flnrf. iti the glomcruli, the nature, extent, and gravity of which it is 
diffieuk4e estimate ; so that other considerations, such as the presence of tulx?- 
casts, the existence of increased tension, tlie general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 

The physicimi^is daily consulted as to the relation of albuminuria and 
big function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the prejwncc or 
absence of albumin, but in the moat serious and fatal malady with which they 
have to deal— chronic interstitial nephritis— the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries aud the blood 
pressure is far more important than the condition of the urine. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: ^ 

(n Renal albuminuria, as proved by the presence of both albumin and 
c, : 1 common in adults, quite apart from Bright s disease or 


casts, is much more , * . 

any obvious source of renal irritation, than is generally sup})osc( . 

(2) The frequency increases steadily and progressiTely with advand| | 
h) This increase with a^ suggests the explanation that the albuml^|^ 
is often an indication of senile degeneration. , , , , u 

(4) Though it can not be regarded as yet as absolutely proved, it is mg^ 
probable that faint traces of albumin and hyaluie and finely granular c«m 
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small diameter are often, especially in those past fifty years of age, of liitlo 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idn^s. 

6. Pyuria (Putt in the Urine). 

Causes. — (1) Pyelitis and Pykt/inkphritis. — In largo abscesses of tlie 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In cases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proleus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
3yjedpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting ^oro-organism ; more mucus, frequent micturition, and a pre- 
nous bladder history are aids in diagnosis. 

(2) ,CYjaHTXai- — The ]iriiw-ia usually acid, especially in women, since tlie 
coloa bacillus is a very common cause of these infections. The pqs and mucus 

ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis, particularly gonorrhoea. The pus appears first, is in 
small quantities, and there arc signs ofl^al infiammation. 

(ilJjl LBUCOBBHCEA the quantity of pus is usually small, and large flakep 
of-vaginal epithelium arc numerous. In doubtful cases, when leucoTrh(r}i 
is present, the urine should be withdrawn through a catheter. 

(6) JSuPTURE OP Abscesses into the Urinary Passages. — In such ctm 
as pel vi e or perilypliiitijihscess there have been previous symptoms of pu 
formaHon. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish- white appearance. On settlinc 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In case 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) ti 
odor may be ammoniacal even in fresh urine. Examination with the raicr( 
scope reveals the presence of a large number of pus-corpuscles, which ai 
usTiially, when the pus comes from the bladder, well form^; the protoplas’ 
is granular, and often shows many translucent processes. 

T^. only sediment likely to 1^ confounded with pus is that of the pbo 
phat^; but it is whiter and less dense, and is distinguished immediately i 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blathl 
and pelves of the kidneys, but since in these situations the forms of cells s 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

ilie treatment of pus in the urine is considered under the conditions 
which it occurs. 


6. Chtlu^ — ^NON-PARAS mO. 

[his is a rare affection, occurring in temperate regions and unassocia 
with the FikmiM iiiiiiiij ufti. The urine is of an opaque white colors it res< 
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)le8 milk cloeely, is (^asionally mixed witli blood (hsematochyluria), and 
K)metimefi coagulates into jelly-like mass. In other instances there 

g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under thfl nugroscope the turbidity seems to be caused by niij^erous minute 
g ranules — ^more rardy oil droplets similar to those of milk. In Montreal 1 
ilade the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. 8oc. Trans,, 1907). 


7. Lithubia (LithcBmia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak- 
ing of gout. 

Ooonrrenoe in the Urine. — ^The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan- 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu- 
ally of a d pep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a dc'jmsit of uric n<*id 
for an excess. The deposition of numerous grains in the urine within a few 
hours after passing is more likely to be due to conditions which diminish the 
solvent power than to increase in the quantity. ()f tlip, conditions which 
pypnip itiition of the urie acid Roberts gives the following: “ (1) ITigh 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (1) high 
pScentage of uric acid.” The grade of acidity is probably the most impor- 
tant element. 

In health the weight of uric acid excreted licars a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average rat io 
is 1 to 60, while the average ratio of the nitrogen of urie acid to the total 
nitrogen eliminated in the urine is I to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals lictween the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

U foro c nTTitnn n ia thc precipitation of amorphous urates, fo r m ipg , t hp 
eallS h]jrlf dnat deposit, which has a pinkish wlor, duo to 

the piBaenoa-of urinary pigment. It is composed chiefly of the ac* id sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arme urates are more soluble in warm solutions, they fre<piently deposit as 
Ihe urine cools. Here, too, the deposition- docs not necessarily, indeed usually 
docs not, mean an excessive excretion, but the existence of conditions favoring 

the deposit, i . 

lithfiBmia.— In addition to what has already been said under gout, wo may 
coMider here the hypothetical condition known asJWhaemia, or the nnc-WJd 
diattwia. Mnrehiaon introduced the term to designate certain ’ 

asTWosed, to functional disturbance of the liver Not only have^ 
views beS^ely adopted, but, as is so -often the case when we g've ““ 
to theoiScJSeptiL of disease, the so^ialled manifestations of Am s^ 
have so miatiplied tU some authors attribute to this cause a considerable pro- 
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portion of the ailments affecting the varions ^sterns of the body. Tims one 
writer enumerates not fewer than foriy-one separate morbid conditions asso- 
ciated with lithaemia, and one of them astigmatism against the rule I From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no means 
sure that, as MuichiaaDi^pposed, tl ie esseniM de fect is ^ dif^ 

or4erjofJJ^.Jj[yCT^ disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness tr 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism; 
more particularly of the nitrogenous elements. DeficpxL Oxidation is prob- 
alilxjhfijnpgl^sential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta- 
morphosis. This faulty -metabolism if long continued may lead to gout, with 

g ;ic deposits in the joints, acute inflammations, and arterial and renal' dis- 
^ In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with th( 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular e\ 
erciseTTie at the basis of this nutritional disturbance. The symptoms whicl 
ilTCTelTevM to characterize the uric-acid diathesis have already been briofli 
treated of under the section on irregular gout, and the question of diet anr 
'^exercise has also been there considered. 

8. OXALURIA. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183f 
led to the description of the so-called oxalio-acid diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the foo( 
(Dunlop). In health none, or only a trace, is formed in the body. Th' 
amount fluctuates with the quantity of food taken, and is usually below V 
milligrammes daily (H. Baldwin). It seems to be formed in the body whe^ 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms 
heavy deposit, but the crystals — ^usually oetidiGdral, rarely dumJhb^-shapc^ 
—collect in the mucuB-doud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hoi' 
by many that there is a special diathesis associated with its presence in exooi! 
and manifested clinically by dyspepsia, particularly the nervous formi^irnta 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasis 
There may be in addition neuralgic pains and the general symptoms of neura^ 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifesto 
tions. It is a feature also Jn many gouty persons, and in the condition calle 
lithsemia. 
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!•. •Cystinukia. 

Stadthagen daims that normal urine docs not contain cystin, though Bau- 
jnann and Gddmann aucceeded in separating it in very small quantities from 
healthy urine as a benzoyl comjiound. it is associated with elimination of 
jj pmin ea both in the fieces and urine. It is very rarely 11114 with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (tlarrod), and its presmu'e 
has been determined in many members of the same family. 'I’lio condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless lic.xagonal crystals are 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is so^ble in ammonia amd reprecipitated by acetic acid. 


10. PltOSPltATimiA. 

The phosphoric acid is excreted from the bmly in combination with potas- 
sium, sodium, calcium, and magnesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphate of lime and 
magnesia. The amount of phosphoric acid (P-C,) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 2.5 grammes. It is derived mainly from the phosphoric aiiid 
laUn ip % fn odj but also in part as a decomposition product from nuclein, 
prptagon, and lecithin. Of the alkaline phosphate, those in cffmWnatton with 
so3r^ are the most abundant. The alkaline phosphates of the urine are 
more^abundant thwi the earthy phosphates. 

biihBMuOttf pliosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition the ammonio-magnesium or triple 
phosphate, which occurs in triangular prisms or in feathery or stellat e crys- 
tals': hince the term given to this form of st ellnr phnsph ato. The -eir^ 
phos^mtaS'-occur as a sediment in the urine when the alkalinity is due a 
fixedjJkali. or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spcrmatorrhrna. Recent 
study of these cases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metalwlism, 
an absolute increase of this with a decrease of the phosphoric acid. 1 ho cal- 
cium phosphate may be precipitated by heat and produce a cloudings w^ch 
may be mistaken for albumin, but is at once. dissolved, u^n making the iinii 
acid. This condition is very frequenti ajmTHnna aiiff ec uig tom dyspepsi 
from IpRliiy ...f «„y kind. The phosphates may be m great excess rismg in 

thTtSSSs to from 7 to 9 

amount is not paore than 2.6 grammes. And, lastljt,. A . 
deposited in nrine which has undergone decmmposition, in 
af ammonia.from the urea combines with the magnesium 

ih. tripk, mI, ‘5 
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that a dcponit does not necessarily mean an excess, to detennine wliidi ^ 
careful analysis of the twenty*four hours’ «ecretion should Ikj made. 1( 
long been thought that there is a relation between the activity of the nL'r\e- 
tissues and the output of phosphoric acid ; but the question can not yet be i on- 
sidered settled. The amount is increased in wasting diseases, such as plitlii- 
sis, acute yellow atrophy of the liver, leukaemia, and severe anaemia, whereas 
it is diminished in' acute diseases and during pregnancy. 

In a condition termed by Tessier, Balfe, and others, phospj y it^f) 
there are pqjyjiria, thirst, emaciation, and a great -inwease in the excretion 
of phosphates, whicli may be as much as from 7 to U-^arames in the day. 
The urine is usually acid and free from sugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse- 
quently males its appearance. 

11. Indioanuhia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color- 
less. When concentrated acids or strong oxidizing agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ- 
ence of bacteria. When absorbed, this is oxidized in the tissues to indox\l, 
which combines with the potassium sulphate, forming the above-named sul>- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increa^ in all wasting diseases, as carcinoma, and whenever. -any Isrp' 
quantities of albuminous substances arc undergoing rapid decomposition^as 
in the severer forms of peritonitis and empyema. It is not usually increased m 
constipation, although it may be present in large amounts with no other dis- 
coverable cause, but is met with in ileus, particularly in obstruction of tlio 
small intestine. Indican has occasionally been found inwlculi. Though, as 
a rule, the urine is colorless when passed, there are instances in which llie 
decomposition has taken place within the body, and a blue color has Ihh'h 
noticed immediately after the "urine was voided. Sometimes, too, in alka- 
line urine on exposure there is a bluish film on the surface. Mft.hyleiiu -hliiP. 
a coloring matter for candy, etc., must be excluded. ^ 

To test for indican, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube ;n[>oir"'flIld 'add an equ^ quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 cc. of chloroform and shake the ied- 
tube; on separation the chlorofbnn has h" violet or bluish color due to IbtJ 
presence of indican. Obewnayer^ reagent also good. 

12. Melanuria. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (l^ Jaundice. Only in vrry 
chronic cases of deeply bronzed icterus do we see the urine quite dark, duo io 
the presence of large quantities of biliverdin. (2) Hsematuria and ha'uio- 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. {;j) Jlji'inatoporpliynmiria, in 
which thcLjColor ranges from a dark pink to blackness. The presence of the 
bicmatoporphyrin is due to the toxic action of sul phonal or its allies, and 
occurs when the drug has been taken for long periods. (4) ^relanuria, in 
whicn the^ ufine has, as a rule, the normal color when ])asstHl, and on 
standing becomes black as ink. In some instances it is black when passed. 
Melanuria of this type only occurs with the presence of mcdanoiic imnors. 
(5) Alkaptonuria and ochronosis (See section on Alkaptonuria.) ((») In- 
(licanuria. When rich in indoxyl sulphate the urine is hroxMi in color, or 
becomes so after standing, due to the oxidation pnHlucts of indol. 'Phis is In 
far the most common cause of black urine, and in any dist'asi* leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black uriiu! 
may be passed. As Garrod suggests, it is probable that the black urine in 
cases of tuberculosis is of an allied nature. (^) After certain articles of 
diet and drugs. Some dark-colorctl vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Kesorcin may do the 
same. Carboluria is by no means uncommon, and was friMpuMitly M‘cn in tin* 
days of^he antiseptic spray. It has been ascrilx'd to liydrochinoiio forim*<l 
from phenol. Niiptbalene, ci-casote, and the salicylatis may cause darken- 
ing of the urine, or even hlacknfe. For a full consid(*ratioii of I lie subject 
of^lack urine, see A. E. Garrod, The Fraciitioner, March, iboj. 


13. Alkaptonukia and Ociihunosis. 

“Alkaptonuria is not tlio manifestation of a disi*nsc‘, hiit is rather of the 
nature of an alternative course of metaholisni, harmless and usiuiily congen- 
ital and lifelong (Garrod). Of 40 known examples, 10 (K*,eiirrf*d in seven 
families, and several were the offspring of first cousins ((larrod). lliere arc 
two iKiints of clinical interest. The alkaptoii urine reduces Fehliiig's solution, 
and diabetes may lie suggested, but it docs not ferment, and it Js ojitieally 
inactive. The linen may be stained by the urine, which in some eases is dark 
when passed. In 1800 Virchow recorded a case of hlackonmg of tlie carti- 
lages and ligaments— ochronosis. Oases have sinf^c lieen described post rnor- 
toin. In my cases the cartilages of the car were blackened, tlio scl«*rotics were 
stained a brownish-black color, ami in one there was a l)utterlly-‘^hap<‘d pafcli 
<»f ebony black pigmentation of the skin of the nose and c,h(*c‘ks. A eh mine 
artliritis usually accompanies the condition, and in my cases (iiro u rs) u ic 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of metalioIiMn 
t'xcrctionln'thc urine of intermediate products. These are aromatic bodiwd 
ruTmoggeti&ic and uroleucic acid, and originate from the destruction of tlitf 
tilburainous elements of the food and of the organs. 

14. Pneumatuhia. 

Gas may be passed with the urine . i nvai/Y, 

^1 .Af for mechanical introduction of air m vesical irns-i o y 

^^'ipic examination in the knee-elbow position. 

result of the introduction of gas-formmg 
ialwn or other operation. Glycosuria has kvn lucscnt in a majority of the 
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cases. Tli^east fungtm, the colon bacillus and the bacillus ae|S)gfiftCs..cap- 
sulatus haveDeeh found. 

3^ Jb cases of vesicoHenteric fistula. 

In gas production within the bladder the sym ptom s are those of a guld 
cystitis, with the passage of gas at the end of micturition, sometimes witli 
a loud sound.! The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water. * 

16 . OrnEK Substances. 

T^Tpubta — F at in the urine, or lipuria, occu rs, according to Halliburton, 
first, \sithout disease of the kidneys, as in excess of fat in the food, after the 
a^inistration of cod-liver oil^ictfat embolism occurring after ffactare8,,in 
the tatty degeneration in phosphorus poisoninglj in prolonged si^uration, as 
in phthisis and pyaemia,' ip, the lipoemia of diabetes mellitus ; sficondly, with dis- 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts arc sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

LlBitfiTDuaiA is a term applied by von Jaksch to the condition in whicli 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acbtonuria. — Von Jaksch distinguishes the f nllnw , ing fQ^ fljj>J^jntholn^r- 
icaLaCfitowiriaifThe febrile, the diabctic,,^the acetonuria with certain forms 
of cancer, the fond^assooiated with inanition,^ ^etenuria in psychoses, and 
the acetonuria which results from auto-intoxication. It is doubtful, howe^cT, 
whether the symptoms in these are really due to the acetone. It may bo tho 
substances from which this is formed, particularly the diacctic acid or the 
8 -oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

l^CETio ACID is probably never present in the urine in health. Wilh 
a solution of ferric chloride it gives a Burguntly-rcd color. A similar roar- 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking aiitipyrin, thallin, and the salicylati";. 
Hammarsten states that if the reaction be due to the presence of diacetic a< id, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu- 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

fl-oxY-BUTYRic ACID is believed by Stadelmann, Kiilz, and Minkowski to 
be flie cause of diabetic, coma. It is a product of the decompositioi\ of llio 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Itss 
tests have already been given. 

ChoLuria and'i^cosuria have already been considered under /jaundice and 

HjSMA TOPORPHYBiN occasionally occurs in the urine. It was first rec-'^J- 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, • od 
the former demonstrated that the only chemical difference between h8ein "‘” 
and hsematoporphyrin is that the latter is simply hamatin free from iron. 
has been^ound in the urine^in pulmonary tub^culosis, pleurisy with’effii" 
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acuic l•lloulnu^iKlM. load pdisoniiiK, and inlolmal lia>m.>rrlia{?os. Tliia pii;- 
meut has been found very frequently after (lie administration of sulphonal, 
iind sometimes imparts a very dark color to the urine. ^ 


V. UBJEMIA. 

Definition. A toxaunia devolojiin^ in the conrs(» of nephritis or in con- 
ditions associated with aiinria. Tlie nature of the* poison or poisons is as yet 
uiiknown, wliether they are the retainwl normal jirodiiets or the ])ro(Inets Of 
an abnormal metabolism. 

Theories of Uraemia.— 4Tho view most wid(‘ly hc'hl is that iinemia is due t»> 

the accumulation in the hlcMul of excrement it ions mal(*rial — body poisons 

fliich should be thrown olf hy the kidneys. “ If, howe\er, from* any lausi*, 

a organs make default, or if there be any prolong!*!! obstruction to tin* 
),W,of urine, accumulation of some or of all the piusons takes place, and 
the characteristic symptoms are manifested, hut the accumulation may be verv 
and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they arc in kind, though not in (legn*e, 
as indicative of unemia as are the more alarming, \vhi!‘h appear toward the 
end, and to which alone the name iincmia is often given (Carter). Ilerter 
and others h^vc shown that tlui toxicity of the blood-serum in uru*mic states is 
incre^ised. Tlie part playc'd by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uneinia depends on tlu* prcMlucts of an abnormal 
metabolism. Brown-Sequard suggested that the kidney has an int(‘rnal secre- 
tion, and it is urged that the symptoms of ur.i*mia are due to its disturbance. 
Bradford’s experiments show that the kidn!*ys do influence profoundly the 
metabolism of the tissues of the body, particularly of llu* muscles. If moi!* than 
Iwo-thirds of the total kidney W!*ight be removi*!!, tlmrc; is an extraordinary 
increase in the production of urea and of the nitrogenous IkmIIcs of the creatin 
class. He favors this view, hut acknowlcdg(*s that we arc still ignorant of the 
nature of the poison. From a lareful study of the c[uestion, Iluglu's and 
Charter conclude!l that the poison was an albuminous proiluet cjuite dilfen'iit 
from anything in normal urine. In Bradford’s (Joulstonian Jioctures (1S})H) 
'^ill be found a full discussion of the question. 

Traube believed that the symptoms of ur.ernia, particularly the coma and 
convulsions, were due to localized u'denia of the brain. 

Symptoms. — Clinically, we may recognize latent, acute, and cbronic forms 
uraemia. The latent form has been considered under the section on uiiiiria. 
Acutegyrffimia may arise in any foim of nephritis. Jt is more coiiimon in 
die pos^obrile varieties. Bradford thinks that it is specially associated with 
ft form of contracted white kidney in young subjects. (Jhronic forms of 
^U’aemia are more frequent in the arterio-scl erotic; and granular kidney. For 
convenience the symptoms of unemia may bo described under cerebral, dysp- 
naic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be descri W : 

(fl) Mania . — This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
fauve Bright’s disQase. In a remarkable case of this kind which came under 
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my obflervation the patient became suddenly maniacal and died in six days. 
Mjre commonly the delirium is less violent, but the plitient is noisy^ talka- 
tive, restless, and sleepless. 

(&) Delmional Insanity (Folie Brightique). — Cases are by no means un- 
common, and excellent clinical reports have been issued on the subject, tjojn 
several of the asylums, particularly by Bremer, Christian, and Alice Bennett. 
Delusions of persecution are common. One of iny cases committed suicide l»y 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. — These may come on unexpectedly or be preceded by 
pain in the bead and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and inJhe interval the patient is usually uncon- 
BciQUS. Sometimes the temperature is elevated, but more frequently it is de- 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in unemia. A remarkable sequence of 
the convulsions is blindness — uroBmic amaurosis — ^which may persist for sev- 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthalmoBCopic*ctiangcs. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani- 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma . — TJjiconsciousness invariably accompanies the general convul- 
sions, but a coma may develop gradually without any convulsive seizures. Fro- 
qagntly it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may In? 
overlooked. Twitchinga of the muscles occur, particularly in tbe-facfijind 
hands, but there are many cases of coma in which the muscles arc not involvinl. 
In some of these cases a condition of torpor persists for weeks or even months. 
The^ongue is usually furred and the breath very foul and heavy. 

(c) Local ^Falsies . — In the course of chronic Bright’s disease hnmjple^ia 
or munnplcgia may come on spontaneously or follow a convulsion, and po^t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

Of other cerebral symptoms, headaohe is important. It is most 
qftgjQ .CNpcipital-and extends to the neck. It may be an early feature and asso- 
ciated with giddiness. Other nervous symptoms of unemia are intonfl^itobiu^^ 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

TjR.ffiMio DY8PN(KA is classified by Palmer Howard as follows: (1) Gou- 
tinuoua dyajmesa ; (2) paroxysmal dyspnesa ; (3) both typfs altf^mafiTig; und 
(4) Cbeyae’.StokeS- breathing. The attacks of dyspnoea are most commonly 
nocturnal ; the patient may sit up, gasp for breath, and evince as much dis- 
tress as in true asthma. Occasionally the breathing is noisy and stridulon-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associal*^ 
with couia. I have seen it in a man who travelled over a hundi^ miles lo 
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consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apncea period. Though usually of seribtis 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

JTJie OA^:;:nQ::JNTESTiNAL manifestations of iinemia often set in with abrupt- 
ness. UncontrQUable vo m itin g may come on and its cause be <5[uito unrecog- 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with j}er8istent vomiting of four or five days" duration. 
Th^gtja^QP^was slightly albuminous, but she had none of the usual signs of 
Ur sen^ , and the case was not regarded as one of llright’s disciisc. The vom- 
i tizig ii p e B Mfl tftd and caused death. The post mortem showed e.vtcnsivc sclcro- 
s4,oflwth kidneys. The attacks may be preceded by nausea and may be asso-^ 
ciated with diarrhoea. In some instances the diarrhma may come on wilhout 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ue^^mic stomatitis has been descril>ed (Barie) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. Mlic saliva 
may be increased, and there is difliculty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea frost " on the skin. 

Fevkr is not uncommon in uiumiic states, and may occur >\ith the acute 
nephritis, with the complications, and as a manifestation of the uncmia itself 
(Stengel). 

Very many patients with chronic uraemia succumb h) what 1 have called 
terminal infections — acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis. — ^Herter calls attention to the value of the clinical determina- 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inade(piacy. (Jryoscopy, the 
olcctricaL conductivity of blood and urine, also the methylene blue, potassium 
ioclide, salicylic-acid tests have been employed in the hope of testing the func- 
tional ability of the kidneys. The result has been that while in some cases 
of unemia one finds the expected accumulation of urea and ions in the 
klood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uraemia the kidneys are apparently 
ns insufficient as the worst uraemia cases. In but 2 of OG cases (jould the unja 
determination have been of any value in predicting unemia, and c(|ual drops 
iu jthe urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore- 
telling an uraemia, but in the 96 cases of nephritis with uraimia in my wards 

but 2 cases was it of any real value. 

Ui:$mua may be confounded with : 

(®) Cerebra l lesi^s, such as hae^ morrhag o, nmpjngitis. or evan. tumor. In 
apoplexy,’ which is so commonly associated with kidney disease and stiff artc- 
sudden,. Joss of consciousness, particularly if with convulsions, may 
simulate* a urasmic attack; but the. mode of onset, the existence of complete 
^ictniplegia, wjth deviation of the eyes, suggest ha‘morrhage. As 

already noted, there are cases of ura?mic hemiplegia or nfionoplegia which can 

be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instfitnce in which a mw 
snltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown in 
bo uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of mww^tis, in a condition of , 
deep coma, with perhaps slight fever, furred tongue, but without localizing*^ 
symptoms, may readily be confounded with uraemia. 

(6) WjiiL (^taim. Uraemia may persist for weeks or 

months and the patient lies in a condition of .toipqr or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid. Jpeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid f^er and for miliaijLtsibercdosih. 

(c) Uimmic coma may be confounded with poisoning by alcohol or opium. 
Ifljopium poisoning the pupiJs jje contracted ; in alcoholism they arqjnore 
commonly dieted. In uramia they are not constant ; they may Ji)e either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albnminuric letinitiB. Tlic 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an importipit hint. 

The condition gf the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ui 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And ]|^tly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some insttmees unconsciousness has come on rapidly witli 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu- 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic BrighPs Disease. 

VI. AOXTTE BBIGHT’B DISBASB. 

Definition. — Acute diffuse nephritis, due to the action of cold or of toxic 
agmits upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de- 
scribed a tubular, a gbmerular, and an acute interstitial nephritis. DelalieM 
recognizes acute ex udative and acuta productive forms, the latter characterized 
by proliferation of the connective-tissue stroma and of the cells of the 
pig^an tufts. 

Etiology. — The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cau-es- 
It is particularly prone to follow exposure after a drinking-bout 
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(2) of the siKXjilic fevers, parlicnlarly scai-let fever, less eoiii- 
jinouly typhoid fever, measles, diphtheria, sniall-j)o.v, «*hiekeii-fH>A, malaria, 
cbolora, yellow fever, mcniiigitis, and, very rarely, dywMilery. Aeiile iiophrilis 
may be associated with syphilis and wifli acute tuberculosis, particularly the 
fonner^ to which Bradford has recently called attention as an iin^wtant cause. 
He silggests that many of the idiopathic cases and those ascribed to cold may 
be qt syphilitic origin. It may also oocut in scpiicu*mia and in acute ton- 
jilhtts. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,832 cases of malaria at tJie Johns 
Hopkins Hospital there wore 26 of nephritis (Tliayer). 

(3) Xfixic agents, such as turpentine, cantliarides, potassium chlorate, 
and carbolic acid may cause an acute congestion which sotnetimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) I^regnancy, in which the condition is thought by sonic to result from 
compcfiSaion-of the renal veins, although this is not yet tinally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

Acute nephritis occurs occasionally in connection with evtensive lesions 
of w sKn, as in bums or in chronic skin-diseases, and also afler trauma. It 
may' follow operations on the kidney. 

Xorbid i^tomy. — The kidneys may present to the nakinl eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Briglit^s original 
description is as follows ; 

“ The kidneys . . . stripfKxl easily out of their investing membrane, 
were largo and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of red in parts, gave the appearance of a imlrshod fine- 
grained porphyry or greenstone. . . . On (section) these colors w(jre found 
to pervade the whole cortical part; but the natural striated apixjarance was 
not lost, and the external part of each mass of tubuli was particularly dark 
• . . a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, while 
the pyramids have an intense beefy-red tint The glomeruli in some instances 
stand out plainly, being deeply swollen and congested ; in other instances they 
are pale. 

Hiitology. — The histology may be thus summarized: (a) Qloincrukr 
cJiatigBs. In a majority of the cases of nephritis duo to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillary glomerulitis, in which the capillaries l^ecome 
j^ed ^th cells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman's capsule, the cavity of which contains leucocytes and red blood- 
eoipufldes. HyaHne degeneration of the' contents and of the walls of the 
^^pillaries of the tuft is an extremely common event. Thesa processes are 
perhaps best marked in scarlatinal nephritis. There may be proliferation 
®bout Bowman's capsule. These changes interfere with the circulation in the 
tufts nT^d seriously influence the nutrition of the tubular structures beyond 
them. 
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(b) The aUeration^ in the tubular cpiihcUum consist, in^jclmirly fiWiUiiig. 

faitjL-cliange, and hjnliim In the convoluted tubules, tin* 

accumulation of altered cells with leucocytes and blood-corpuscles causes tlu' 
enlargement and swelling of the organ. The epithelial cells lose tlinr 
striation, the nuclei are obscured, and hyaline droplets often accumulate m 

them. . _ 1 . X 

(c) Interstitial changes. In the milder forms n simpl e iB flftmwwt orv 

exudate — serum mixed with leucocytes and red blood-corpuscles — exists !)(«- 
tween the tubules. In severer cases areas of small-cclled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chielly 
in children after fevers, characterized by the presence of cells similar to tho^o 
de8cril>ed by Unna as plasma cells. He thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blootl-currcnt. 

Symptoms.-^The opset is. usually sudden, and the nephritis follows 
cold, dropsy may be noticed within twenty-four hours. ’ Aiter fevers the onset 
is leaajabrupt, but the patient gradually becomes pftje and a pujBBncsa.oi the 
face or swelling of the ankles is first noticed. In children there may at the 
outset be*, convulsions. (Chilliness or rigors initiate the attack in a Urn it i'll 
number of cases. ^Tain in the back,'"'nau8ga, and vomiting may bo present. 
The fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

! , The most characteristic symptoms are the urimrg^ changes. There may 
at first be stippuassion more commonly the urine is scanty, hi g hl y ^ goloivd. 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 1 or 5 ounces may be passed in the twenty-four hours ^ the specific gniN- 
ity is high— 1^0??, or even more; the ‘color varies from a smoky to a c1lh*p 
porte r color, but is seldom bright red. -On. standing there is a heavy deposit , 
micrqsQopic^y there are bhauLmorpuscles, epithelium from the uujqary 
sages, and hyaline, blood, and epithelial tube-casts. The albumin is abundant, 
forming a curdy, thick precipitate. T^he largest amounts of albumin are .nvn 
in the early acute nephritis of syphilis. In Hoffmann's case this reached ^ 
per cent. The totaL excretion of ureaJa reduced^ though the percentage i" 

high. - . ' 

. AmBtnia is an early and marked symptom. In cases of e:dtfi»s«n drop^^. 
effusion may take place into the pleune and pe rito neum. There are 
of scarlatinal nephritis in which the drojjsy oLtho extremities is trivial .Hid 
effusion into the pleune extensive. The lungs may become cedematous. In 
rafTSses there is a?doma of the glottist ^Epiataxis may occur oif^utam' 
ecchymoses may develop in the course of the disease. 

’ ' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart come." 
rapidly and may cause sudden death (Goodhart).^J>The skiiLia.dry and it n^y 
be difficult to induce sweating. ^ 

f ’ Vremie symptomB occur in a limited number of cases, either at the oik’ 
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with^ppresBion, more commonly later in Ihe disease.; Ocular diauges are 
net .80 cpnimon in acute as in chronic Bri^ht^s disease^^but lueuiorrhagic 
retinitis may occur and occasionally papillitis. 

Tl^eourse of acute Bright’s disease varies coiisidernbly. Tlie description 
just given is of the form which most commonly follows c^d or scarlet fever. 
In many of the febrile eases dropsy is not a prominent sypiptom, and the 
diagnosis rests rather with the examination of tlie urine. Morwyer, the con- 
dition may be transient and less serious. In other cjises, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in whicli the glomeruli are most seriously alfectcd, 
suppression of the urine may be an early symptom, the dro|)sy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and l>e assiKMati*!] with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis. — Tt is very imjiortant to luiar in mind that tlie most serious 
inyolvamont of tlie kidneys may l>e manifested only by slight (edema (i£,tho 
fggt or puffiness of tlie eyelids, without inipairinent of the general li(‘allh. On 
the other hand from tlie urine alone a diagnosis can not lie nnule with cer- 
tainty since simple cloudy. s\\(‘lling, and circulatory eliang(*s may cause a simi- 
lar condition of urine. The first indication of trouble may be a uniMiue con- 
vulsion. This is particularly the case in the acute nephritis of pi*egmm(;y, and 
it is a good rule for the prael it inner, wlnm engaged to at lend a cases invariahly 
to ask that during the seveiitli and eighth months the iinnc should otJcasionall^T 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms are usually 
marked and the diagnosis is rarely in doubt. As already numlioiied, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even il-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the fir^t link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with artasai’ca, in 
which albumin is either absent or present only as a trace. 'J’his is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is randy 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright’^ disease, but scarcely of such extreme value as has lieen slated. Thus, 
the Igpidine and granulac-casts arc common to all varieties. iTIie blood and 
j[^ithelial casts, particularly those Tiiade up of leucocytes, arc most common 
in the acute cases. 

Frognoiif. — The outlook varies somewhat with the cause of the disease. 

’ lleeoveries in the form following exposure to cold arc much more fre(juent 
than after scarlatinal nephritis. In younger children the mortality is high, 
^mounting to at least one-third of the cases. Scrieua-synipiOJIls are low 
arterial tension, the occurrence of uraBmia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease l>ecoming chronic. 

4^11 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and the urine is nearly 
free. In^very ygung children the course may be rapid, and I have known the 
urine to be free from albumin in tlie fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the aniemia is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recover}^ takes place. 

Treatment. — The patient should be. on bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

Thfe dint should consist of niUk or butter-milk, gruels made of arrow-root 
or oat-meal, bar ley water, and, if necessary, be ef t ea and cliieken broth. It is 
better, if possible, to confine the patient to a stricily milk diet. As. conva- 
lescence is established, bread and butter, lettuce, watcr^cress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary’ water, 
or lemonade. The fluids keep the kidneys flushed and wash out tlie dehm 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be addal the juice of half a lemon and a little 
mgar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that the 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which arc marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may completely relieve tins condition. 

At jjj,e onset, when there is pain in the back or haematuria, the Paquelin 
cautery or the dry or wet cups give relief. The last should not be us^ in 
children. • Warm poultices are often grateful. In cases which set in'Vith 
suppression of urine, these measures should be adopted, and in addition the 
hotbath with subsequent pack, copioue diluents, and a free-purge. The dropsy 
is best treated by liydrotherapy — eitl^ the hot bath, the wet pack, or the 
hot-aip hath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering tlii-^ 
with a dry blanket, and^ then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing tlie 
vapor or air to pass from a funnel beneath the bed-clothes, which are rai><'d 
on a low cradle. More efficient, as a rule, is a hot bath’ of from fifteen er 
twenty minutes, after which the pallet is wrapped in blankets. The sweatiug 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in thi.s way be relio\e<l. 'J'here are some 
cases, however, in which the skin* does not respond to tlio baths, and if the 
symptoms are serious, particularly if urjcinia supervenes, jaborandi or its 
active principle, piloctirpine, may be iimhI. The latter may be triven byiKxter- 
mically, in doses of from a sLxtli to an eifrbth of a gram in a(lults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept oimui by a morning Siiline purge; in children the 
fluid mngnesia is readily taken; in adults the sulphate of magnesia may lie 
given by Hay’s method, in concentrated form, in Ihc morning, before anything 
is taken into the stomach. In Bright's disi\n.se it not infrequmitly causes 
vomiting. The compound powder of jalap, in half-drachm doses, or, if necc's- 
sary, elaterium may be used. If the dro]Ksy is not extreme, the urine not very 
concentrated, and uramiic symptoms are not ])rest‘nt, the lM)uel.s slioiild be kept 
loose without active purgation. 1 f these mc'asnres fail to rc'diice the dropsy and 
it has become extreme, the skin may be ]nniclured with a lancet or drained 
by a small silver canula (^puthey’s tube), ^^hlch is inserted hmu'ath it. A 
fine aspirator needle may ho list'd, and flie Hind allowl'll to drain through a 
piece of long, narrow rubber tubing into a \cssel bi'iioath the hed. LL.Ulc. 
d yspno ea is marked, owing to pressure of fluid in the ])loiirie.yi^)iralioM should 
he performed. In rare instance's the asi'ites is extrenn' and may riMpiinif para- 
centesis, or a Southey’s tube may ho inserted and the lliiid gradually withdrawn, 
j If urasmic convulsions occur, the intensity of the paroxysms may Im; limrted 
by Ite use of chloroform; to an adult a pilocarpine injection should Im' at 
once given, and from a robust, strong man 20 ounces of hlcMKl may Ik* with- 
drawn. "In children llic loins ma}' bo dry cuppi'd, the wcL pack u^ed, and ff ' 
brisk purgative given. Bromide of potassium and chloral homotinu's prove 
useful. 

may lie relieved by me and by restricting the amount of focKl. 
I lrop of creasote, iodine, and carbolic acid may be given, llie dilute 

hy3iocyanic acid xvith bisiniitli is often ellcctiial. 

^ The question of the use of diuretics in acute Bright’s diseaso^is not yet 
settled. Th^best ^uretic, after all, is water, which may be taken freely 
with the citr^ of potash or the benzoato of soda, salts xvhicli are lield to favor 
the conve^ion of the urates into less irritating and more easily ev(*ret(’d com- 
pounds. toigitaJis and strophantlius arc useful diuretics, and may be amployedf - 
wit^mt when the arterial tension is low and the cardiac impulse is not 
for^le. I have never seen any injurious effects from their cm])loy merit after 
the early ^mptoins had lesscm^d in intensity. 

» 'i For. the .persistent albuminuria, T agree with Boberts and |{o-en.stein that 
w^ h&ve niuMinedy of the slightest val^. Nothing indi eat (is mon* (Hcarly our 
helplessness in controlling kidney metabolism than inability to meet this coiri- 
ni(^ symptom. Astringents, alkalies, nitroglycerin, and inr'rcury have bi*en 

^'ecoBunended. \ in 

For the anaemia always associated with acute Bright s disease iron 
he^^mployed. It should not be given until the acute symptoins have subsided. 

In the adult it may be used in the form of the porchloride in increasing dos^, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
^ phosphate of iron are better preiiarations. Tyson^has recently 



692 


DISEASES OF THE KIDNEYS. 


urged caution in the tck) free use of iron in kidney disease. The dilatation of 
the heart ia best treated with digitalis^ strophanthus^ and strychnia. 

In the convalescence from acute Bright^s disease, care should be taken to 
g]mrd tha patient against cold, ^e diet should still consist chiefly of milk 
an^a jetum t o mixe d food should be gradual.^ A change of air is often bene- 
ficial, particularly a residence in a warm, equable climate. 

vn. OHBONIO BBIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
intacstitial, and glomeuilar tissues. Clinically two groups are recognized — 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byi marked dropsy, and postmortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller — a condition known as the smaM-^Ue kidney; (b) chrania. inter- 
stitial nephritis, in whiclv dropsy is not common^ and thoucardio-ya^cular 
changes are pronounced. Delafield recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usual^wpoken of as a variety of Bright’s dis^Lse, 
but in reality it is a degenerationlmich may accompany any form of nephritis. 

1. Chronic Parenchymatoub Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

^ Etiology. — In many cases the diseasd follows the acute nephritis^of cold, 
scarlet fever, or pregnancy. More frequently tlian is usually stated the disease 
hEis an insidious onset andvoccuis independently of any acute attack. TIk^ 
toers may play an important role in certain of thase cases. Rosenstein, Bar- 
IRb, and, in this country, T. E. Atkinson and Thayer have laid special stress 
upo mmala^ as a cause. The use of alcohol is believed to lead to this form of 
nephritis.-^ In chronic ^^ppuration, syjJjilis, and tuberwdosis the diffuse paren- 
chymatous nephritis is not uncommon, and is usually associated with amyloid 
disease. ^Males are rather more gubiect to the. affection than females. It i^ 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy. — Several varieties of this form have been recognizeih 
The laxge white kidney of Wilks, in which thn organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins mjected is not very com- 
mon in America. ^'On-seetion the ^ or tex ia-awoUen and yeUQwifih-white4&-oolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
/microseopieid examination it is seen that the epithelium ia granular and fftht} ■ 
and the tubules of the cortex are distended, and contain tubercasts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i"^ 

' everywhere increased, though not to an extreme degree. I have had in my 
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wards but 30 such cases with autopsy. Tlic average weight of both kidneys was 
420 grammes, the heaviest 680 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
^smalLnihite kidneij or tjie pale granular kidney. It is doubtful whether this 
is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The ciipsule is thickened and the Mirfaet* is 
mngh mid granular. On section tho resistance is greatly inereasiHl, the cortev 
is reduced and presents numerous opaque white or whitish-yellow' foci, con- 
sisting of accumulations of fatty epithelium in th(» convoluted tubules. This 
combination of contracted kidney with the areas of mark(‘d fatty degeneration 
has given the name of small granular fatty kidney to this ffirni. 'fhe inter- 
stitial changes are marked, many of the glomeruli are destroyed, the degenera- 
tion of epithelium in the convolutctl tubules is wide-spread, and the arteries 
arc greatly thickened. 

Belonging to this chronic tubal nephritis is a variot\ known as the chronic 
h(gmOfThagic nephritl*(, in which the organs are cnlargHl, yellowish-white in 
color, and in the cortex are many brownish-red areas, diii' to ha'inorrhage into 
and about the tubes. In other respi'cts the changes are identical with tlio'^i' in 
thpjarge white kidney. 

Of- changes in the other organs llu* lAt markr*!! are thickmimg of the 
blood-vessels and hypertrophy of the left hart. 

Symptoms.— fFol lowing an acute nephritis, the diseaM* may present, in a 
modified way, the symptoms of that air<*elion. Jn many cases it seU in 
insidiously, and after an attack of dyhiHipHia or a iiernxl of fading health and 
loss of strength the patient beconu's pale, and pulliucss of the* eyelids or swoHc/f' 
feet are-^oticed in tlie morning. 

Tho* symptoms arc as follows: The urine* is, as a rule, diminished in quan- 
tity, averaging 5U0 ce., often scanty. It has a dirty-yellow, sometimes smoky* 
eoiofj and is turbid from the presence of urates. On standing, a heavy si^li- 
ment falls, in wdiich are found numerous tube-casts of various forms and siwis, 
hyaline, both large and small, cfiithelial, graiiular, and fatty casts. Leuco- 
cytes are abundant; red blood-corpuscles are freipiontly met witli, and epi- 
thelium from the kidneys and pelves. The albumin is abundant and may he 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
The specific gravity may be high in the early stages — from 1.020 to l.O*^-!, even 
1.040 — though in the later stages it is lower. ^J'he urea is always reduced in 
quantity. As the case improves from 6 to (i litres a day may lx* voidiMl. 

; Dfepsy is a marked and obstinate symptom of this form of Bright’s dis- 
e^. ^The face is pale and putfy, and in the morning the eyelids are erdc- 
niatous. ^ The anasarca is general, and there luay be involvement of the serous 
'^acs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor markeil, 
JOid the eyelids are oedomatous. ^rhe dropsy is ])cculiarly obstinate. Lraeinic 
symptoms are common, though convulsions arc perhaps less frcMjuent than in 
the interstitial nephritis. 

The.tenaion of the pulse is usually increased; the vessels ultimately become 
atifl and the heart hypertrophied, though there Are instances of this form of 
nephritis in which the heart is not enlaced. The aortic second sound is 



694 


DISEASES OF THE KIDNEYS. 


lit 1 1 uiiiiJ if i1 7 i iimI II < limner i\ though leasLirequent than in the duonie inter- 
Btitial nephritis^ occur in a considerable number of cases. 

G^^tro-intestinal symptoms are common. Vomiting is frequently a dis- 
tressing and sQrioufl ^mptom, and diarrhea jnay be profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami- 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
tlie renal connective tissue and the cardio-vascular changes, the clinical picture! 
may approach, in certain respects, that of the contracted kidney. The urino 
is .increased, with low specific gravity. It is often turbid, may contain tracts 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Progpiosis. — The prognosis is extremely grave. In a case which has per- 
sisted for more than a year recovery rarely takes place. Death is caused cither 
by great jeffusion with oedema of the lungs, iby uraemia, or by secondary inflam- 
mation of the serous membranes. Occasionally in children, even when tlie 
lisease has persisted for two years, the symptoms disappear and recovery takes 
Dlace. 

Treatment. — ^Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege- 
tables, and fruit. The dropsy should be treated by tlie hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked anaemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

{Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid- 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with as a sequence of the large whib* 
kidney, forming the so-c^lcd pale granular or secondary contracted kidne\ ; 
(&) as f m indepen dent primary afl’ection ; (c) as a sequence of arterio-sclerosif'. 

Etioloj^.-^^e primary form is chronic from the outset, and is 
or fi epiu g degeneration of the kidney substance — in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme* 
old age. In many cases no satisfactory cause can be assigned. In others there 
Vre hqreditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, f Families in wliich the arteries tend to degenerate early are moi** 
prone to interstitial nephritis, Syphilis is held by some to be a cause, and 
possibly in Some cases the mercurial treatment ^loohol probably plays 
important part, particularly in conjunction with other factors. Among tht' 
better classes in America chronic Briglit’s disease is very common, and is, 1 
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believe, caused more frequently overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate- 
rials out of which uric acid is formed. ]iy miuiy a fiinotional disorder of the 
liyerj leading to litliajiuia, is regardinl as the most cllicicnt factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elalwraiion of certain materials 
is so defective that in their exci-etion from the general eirculafion they irritate 
the kidneys. AclliivL gout, which in Knglaiul is a common cauH' of inter- 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-schrotic Form. — ]ly far the most common form in America is 
secondary to arterig-sclerosis. Tlie-k4dne}s are not much, if at all, contractiMl, 
veryiiard, red, and show patches of cortical atroplu. Jt is seen in men uyer 
fodb^^who have worked hard, gaten freely, and taken alcohol to excess, 'riiey 
are conspicuous victims of the ‘‘ strenuous life,” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing i^ more 
salutary than to experience the shock brought by the knowledge of the pres- 
ence of albumin and tube-casts in the urine. The associated cardio-vasciilar 
changes arc of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy. — 'I'he contracted kidneys are imiall, and together may 
* weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in TJ) (‘ases the com- 
bined weight of kidneys was o\er dfiO grammes; in 57 cas(‘s, !iOl)-H()() 
grammes; 30 cases, jr)()-v3()0 grammes; and below 150 grammes, 8 cases. 01 
the arterio-scl erotic form (Jl jier cent weightKl over JlOO grammes and but G 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Kdehohrs figures, 0 of 72 
cases in which the operation of stripping the ca])sule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov- 
ered with small nodules, which have given to it the name of granular kidney. 
In stripping off the capsule, portions of the kidney substance are removed. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark r^. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wasted. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Briglit’s 
^^rigipal di^ription is as follows : 

L “ . . . The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin^s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the; ti-xture is found 
approaching to semi-cartilaginous firmness, gning great resistance to the 
knife. The tubular portions arc observed to l>e drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety . . . the 
^kidney ... (is usually) ... of a purjilish gray tinge.” 

Miiifioscopically there is seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes : 

(a) A2U^c|;o^.in.the>Jh]2??u ^eme|it8>. widely distributedL throughout the 
organ , but more advanced in the, cortex^ particularly in the tissue between tlic 
mednUary rays. In the pyramids the distribution of new growth is less patchy 
and nioig_^ffu8§. In the early stages of the process there is a small-celled infil- 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(A) gViftTigftfl in the glomeruli are straking, and in advanced cases a 
very onnsidatabW jiumber of them have undergone complete atrophy and are 
represented ^densely encapsulated hyaline structurdb. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to tlie 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase^in the cells of the tufts. 

(c) JJin-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whose 4he connective-tissue growth is most advanced 
tbi^aie greatly atrophied and the epithelium may be represented by small 
Qubical cells. In other instances the epithelium has entirely disappeareil. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu- 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-casts. In the interstitial tissue and in the tubules there may be pigment- 
ary changes due to haemorrhage. The dilatation of the tubules may reach an 
extreme grade, forming definite cysts. 

{d) The arteries show an advanced sclerosis. The intima is greatly thick- 
ened and there are changes in the adventitia and in the media, consisting iii 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of tlio muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
^primary change is in most instances in the glomeruli, to which both the degen- 
[ eraffon’in the epithelium of the convoluted tubules and the increase in the 
intertubnlar connective tissue are secondary. 

Associated with contracted kidney are general arterio^sclerosis and hyper- 
trophy of the heart The changes in the arteries have already been described 
in the section on arterio-sclerosis. TbfiLbypertxophy of the heart is CQgstant, 
an^^,the enlargement may reach an extreme grade. Variations depend, do 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cq^bovinum may be applied to the enlargeil 
organ. In such cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 
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increased greatly the peripheral resistance. Tiauhe. liolicved that the oblitera- 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart ; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is tliat given 
by CcjJiUJhfiUD^ which is thus clearly and succinctly put by Fagge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment — in other words, the state of the smaller reiinl arteries ns 
regard contraction or dilatation — depends not (as in the ease of the tissues 
generally) upon the need of those organs for hl(X)d, hut M)lel,\ upon the amount 
of material for the urinary secretion that the circulatory iluid happens then 
to contain. This suggestion has hearings . . . upon the dexelopment ot 
hypertrophy in one kidney when the other has hetm entirely (hstroycMl. Ihit 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-llow to the parts that remain must, nvlcrl^ pari- 
hu8, be as great as it would have lieen to the whole of tlie organs if they hatl 
been intact. But in order that such a quantity of blood should ])ass through the 
restricted capillary area now oj>en to it, an e.sei'ssne pressure must obviously 
be necessary. This can be brought to hear only by the evert ion ot more than 
the normal degree of force on the part of the left ventricle, eouibined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the liigh arterial pn'ssiire 
and for the cardio-vascular changes that are secondary to it.’’ ^\. lb llerriiig- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
wliich incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally oifer much more resistance 
and give the heart more work to do. 

Symptoms. — Perhaps a majority of the cases are latent, and arc not recog- 
nized until the occurrence of one of the serious or fatal complications. Fveii 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. * Jn other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and hrc;athlessiic>s 

on exertion. , 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

Umwary System.— In’ the small contracted kidney polyjuxia bs common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased tiiirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the eases from 
my wards, of the urine and the anatomical condition, showed that almost 
iio parallelism could be made between the weight of the kidney, its appeer- 
ance, and the urine it secreted before death. Of the 174 cases with aut^^, m 
almost a third the renal changes were so slight that the nephritis was'liot men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012., low 
specific gravity is one of the most CQnBtajit._and important features of tlio 
oiseageT^ Traces of albumin are found, but may he absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may l»o 
apparent only with the more delicate tests. 1 The sediment ia,scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con- 
stituents of the urine is, as a rule, diminished, though in some instances tho 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urino, 
and there may even be luematuria (S. West). Slight leakage, jepresented 
bx the constant presence of a few red cells, may be present early in the disease 
and persist for years. ‘ In the arteriosclerotic form the quantity of urine i? 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely g^aniil.n 
casts. The amoimt of albumin varies greatly with the food and exercise, apt 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is nion 
common to find albumin, no casts, while in the contracted kidney casts, uf 
albumin, should one be absent. 

Circulatory System. — The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction niu> 
be made between increased tension and thickening of the arterial wall, ^rin 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has tlie following characters; It is hard ani 
I incompressible, recT[uiring a good deal of force to overcome it; it is persishMii 
' and in the intervals between the beats tlie vessel feels full and can be rolle 
beneath the finger. Tlicso characters may be present in a vessel the walh o 
which are little, if at all, increased in tliickness. To estimate the latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt beyon 
it. In a perfectly normal vessel the arterial coats, under these circumstaiu i* 
can not be differentiated from the surrounding tissue; whereas, if thicken(*< 
the vessel can be rolled beneath the finger. Tersistent high blood preshiu 
is one of the earliest and most important symptoms of interstitial nephnti 
During Ihe disease the pressure may rise to 250 mm. or even 300 mm., but th 
is very rare. With dropsy and cardiac dilatation the pressure may fall, l)i 
not necessarily. The cardiac features are equally important, though ollc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re."!" 
ance offered in tlie arteries. The enlargement of the heart ultimately becoim 
more general. The apex is displaced downward and to the left; the impul 
is forcible and may be heaving. In elderly persons with emphysema, the (h 
placement of the apex may not be evident. The first sound at the apex ma} 1 
duptl^ted; more commonly the second sound at the aortic cartilage is ace* 
tuated, a very characteristic sign of increased tension. The sound in extroii 
cases may have a belUlike quality. In many cases a systolic murmur develo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the Wrt becoin 
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dilated, is present, and the general condition is that of a chronic 

heart-lesion. 

liEamATOBY SYSTEM.—fSudden tcdema of the glottis may occur. ? Mu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. ^Vciito 
plfiUrisy pneumonia are not uncommon. Hronchitis is a irequcnt accom- 
paniment, particularly in the winter. Sudden attacks of 'appressed breathing, 
particularly at night, are not infre<]uent. ^riiis is often a uramiic symptom, 
but is sometimes cardiac. The ])atient may sit up in lu'd and gasp for hriMith, 
as in tnie asthma. Cheyne- Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking alnnit and c\cn attending to 
his occupation. 

pTfljjffTTVP. System. — Dyspepsia and loss of appetitie am common. Severe 
and uncontrollable vomiting may be the iirst symptom. This is usually ri'- 
garded as a manifestation of uramiia, but it may occur without any other 
indications, and I have known it to prove fatal without any siisjiicion that 
chronic Bright’s disease was present. Severe and even fatal diarrlura may 
develop. The tongue may be coated and the br(‘ath heavy and urinous. 

Xebyqiis System. — Various cerebral manifcslalions have already bcim 
mentioned under urainiia. Headache, sonudimes of tb(‘ migrami* type, may 
be an early and persistent feature of chrome Bright's disc'ase. Herebral 
a[)o pje xy is closely related to interstitial nephritis. The ImMiiorrhage may 
take place into the meninges or the cerebrum. It is usually asscKMatcHl with 
marked changes in the vessels. Neuralgias, in various regions, are not un-' 
mirimon. 

SpiiCa-U*. Senses. — T roubles in vision may bo the Iirst symptom of the 
disease. It is remarkable in how many cases of interstitial n(‘phnlis the eon- # 
ddion is diagnosed first by the ophthalmic surgc'on. 4"he llame-shaped retinal'^ 
hicinorrhages are the most common. L(*ss frc(|uont is dilluse retinitis or 
papillitis. Suddeii , hlinduess may supervene witliout retinal changes — 
imemicLjpiaurosis. Diplopia is a rare event. Kecurring conjunctival and 
palpebral hajmorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Jlnglit’s disease. Binging in the eai*s, witli 
dizziness, is not uncommon. Various forms of (leafness may occur. J^pis- 
tiuis is not infrequent, either alone, or of a severe type in association witli 
purpura. 

^kin. — (E dema is not common in interstitial nephritis, iilight pulliness 
of the ankles may be present, hut m a majority of the cases dropsy dfMjs not 
supervene. When extensive, it is almost always Uie result of gradual failure 
of the.hypertrophied heart. Tlie sLhi is often dry and pale, and sweats are not 
ooinmon. In some instances the sweat may deposit a while frost of urea on 
flic surface of the skin. Ecze ma is a common aecompanimoni of chronic inter- 
^>titial nephritis. Tingling of the fingers or numbness and pallor — the dead 
fingers — are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
fiy no means rare. 

Haamorrhages are not infrequent; epistaxis may prove serious and exten- 
sivc ; pmpura may occur. Broncho-pulmonary hicmorrhagcs are said, by some 
J’rench writers, to be common, but no instance of it has come under my obser- 
vation, lA jgiQ except in association with cirrhosis of the liver. 
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Diagnofit. — The autopsy often discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ew ly sta ge t -of iitterstitial nephriiie are not recognizable. In a patient with 
ppIpQ tjynHinn (particularly if the vessel wall is sclerotic), iziUutbc 
apex beat of the heart dikoeated to the left, the second ao^ic^und ringing 
and^ agc^tuatcd, the jirine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter- 
stitial nephritis may be safely made. Of all the indications, that offered by the 
piffscls the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio- vascular changes are certainly, and renal most prob- 
ably, present. It is important in the diagnosis of this condition not to rc^t 
content with a single examination of the urine. Both the evening and tlie 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
^ist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini- 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertropliy 
of the heart, the renal are more likely to be secondary to the arterial changes. 

Prognosis. — Chronic Bright’s disease is an incurable affection, and tlio 
anatomical conditions on which it depends are quite as much beyond the rcacii 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, howc\or, 
is compatible with the enjoyment of life for many years, and it is now uni- 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumin, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actnc 
life BO long as proper care be taken. I know patients who have had high 
tension and a liUle albumin in the urine with hyaline casts for ten, twelvo. 
and, in one instance, fifteen years. Serious indications are the ocourreme 
of urajmic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment. — Patients without local indications or in whom the con- 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys. ' A -quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be strioilj 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warned 
not to eat excessively, and not to take meat more than once a day. Care ii 
food and dripk is probably the most important element in the t^tment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessaiy, to move altogether to a warm equable climab 
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like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from Xovember imtil April. 

At this period medicines are not required unless for certain special symp- 
( toms. Patients derive much benefit from an annual visit to certain mineral 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence u])on chronic 
Bright’s disease} they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines are not indi- 
cated, since no remedies are knoA\Ti to have the slightest influence upon tlie 
progress of the disease. Sooner or later symptoms arise which demand treat- 
ment. Of these the following are the most im|)ortant : 

I (a) Greatly Increased Arterml Temsion . — It is to he remcmlicrcd that a 
I certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blo^ tension. The happy mcilium must be sought between such height- 
ened tension as throws a serious strain upon the heart and risks rupiurc of 
the vessels and the low tension wliich, under these circumstances, is specially 
liable to be associated with serous cfTusions. In cases with persistent high 
tenaion the difit should be light, an occasional saline purge should 1 k' given, 
and sweating promoted by means of hot air pr the hot bath. If these meas- 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1-pei-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vaiy so much in susceptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pcfr- 
cont solution may be given three times a day. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. Il-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopjxHl for a 
week and resumed. Its value is seen not only in tlie reduction of the tension, 
hut also in the striking manner in whieh it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(6) More or les&^^uuBmia is present in advanced cases, and is best met 
hy the use of jgjoiL Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrchloride of iron 
in large doses — from half a drachm to a drachm three times a day. Ifo 
thinks that it not only benefits the amcmia, but that it also is an important 
nieans of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat- 
ment with signs ol cardiac dilatation ; there is a gallop rhythm or the heart- 
‘^unds have a foetal character, the breath is short, the uriao scanty and highly 
ftlhuminous, and there are signs of local dropsy. In these cases the treatment 
mnst be directed to the heart. A morning dose of salts or calomel may be 
?iven, and digitalis in 10-minim doses, three or four times a day. Strychnia 
be used with benefit in this condition. In some instances other cardiac 
may be necessary, but as a rule the digitalis acts promptly and well. 
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(d) UroBmic Symptoms , — Even before marked manifestations are prei^ont 
there may be extreme restlessness, mental wandering, a. heavy, foul bnnitli, 
and a coated tongue. Headache is not often complained of, though inteiiH* 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, niul 
sometimes nocturnal craTnps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin statp< 
that irrigation of the bowel with water at a temperature from 120° to r)(i" 
is most useful. Nitroglycerin also may be freely used to reduce the ten^sion. 
For the uraemic convulsions, if severe, inhalations of chloroform may 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of bl(Mjil 
should be removed. The patient should be freely sweated, and if the convul- 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot hath 
For the restlessness and delirium morphia is indispensable. Since its recom- 
mendation in uraemic states some years ago, by Stephen MacKenzic, 1 have 
used this remedy extensively and can speak of its great value in these ca^os. 
I have never seen ill effects or any tendency to coma follow. It is of spc^LUil 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterio-scle- 
rosis with chronic uncmia. 

Surgical Trev'pment. — Edebohls has introduced the operation of dccjip- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hI^ 
work (Surgical Treatment of Bright’s Disease, 1904) records are given of 43 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disap- 
peared from observation, and 40 were known to be living — one eleven years and 
eight months after the operation. As Edebohls says, the diflicult thing 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. Tho-eaidu)- 
vascular condition should be studied and the retiiwe. There is probahlv a 
small group of suitable cases — the subacute and chronic forms which fal- 
low the acute infections — ^in which the outlook is hopeless from medical licat- 
ment. 


Vm. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply a® 
event in the process of chronic Bright’s disease, raot^ commonly in the chronu 
-^lage nphy m^fama nephritis following fevers, or of cachectic states. It ha- nf 
claim to be regarded as one of the varieties of Bright’s di^ase? The affccH'’^ 
of the kidneys is generally a part of a wide-spread amyloid degeneration ex '.iir 
ring in- prolonged suppuration, as in disease of 4he-bonc, in syphilis, tuben ” 
loais, and occasionally Icukajmia, lead poisoning, and gout. It varies curwa-l’ 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pgjg, the surface 
and the venae stellataj well marked. On section the cortjBX is large and nxi 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc 't'r 
distinct. The. pyramids, in striking contrast to the cortex, are of a*dec]' 
color. A section soaked in dilute tincture of iodine shows spots of a w.ilnu 
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or mahogany brown color. The Mal])igliiaii tufts and the straight \ossols may 
be most affected. In lardaccous disease of tlie kidnevs tlu* organs are not 
always enlarged. They may ho normal in mzo or small, jiale, and granular. 
The amyloid change is first seen in the Malpiglnan tuft^, ami (hen involves 
the afferent and efferent vessels and the straight \esM‘l>. II nia\ lu‘ ennlined 
entirely tathem. In later stages of the di>ease the tiihiile" an* alVeeied. elm'lly 
the membrane, rarely, if ever, the colls themselves. 44*-4*4dition. tin* kidm'\s 
always show signs of diffuse nephritis. 'Phe liowinaM'^ eajisules are thiek- 
ened',H^here may be glomerulitis, and the tubal opitholiiim is swollen, granular, 
and fatty. 

Symptoms. — The jenal features alone mav not indicate tin* ]»n*<enee of 
fbis degeneration. Usually the associated comlition gives a hint of (Ik* nature 
of the process. TheLjJirine, as a rule, shows important eliangc'"*. tlie ipianlity 
is increased, and it is pale, clear, and of low spocifie gra\il>. 'Phe alhmajn if< 
usually abundant, hut it may be scanty, and in rare m^taiur^ ah-enl. IN*"- 
sibly the variations in the situation of the amyloid ehaiiges m.i\ aecoimt for 
this, since albumin is less likelv to ho ]>re'ient when tin* change is (oiitined to 
the vasa recta. In addition to or(linar\ allmmin globulin jiiay U* jin'^eiit. 
The tub(H?asts are variable, usually hj’.ilim*, ofti'ii fully or tiiiel\ graniihir. 
Occasionally the amyloid reaction can he del(*cl(‘d in tlu* Ji\alinc cast" Dropsy 
is present in many instances, particnlarly when then* is much aniemia 
or profound cachexia. It is not, however, an iinariahle s\mplom, and 
there are cases in which it does not develop. Duverha'a is a common m corn- 
pan iment. 

Increased arterial tension and cardiac ]jypertro[)hy are not ii-nally [ires- 
ent, except in those cases in which amxloul d(*g(*n(*raiion occurs in tlu* m*c- « 
oudary contracted kidney; nnd(*r wdiK'h circumstances th(*re may lu* nra*mia 
and retinal changes, winch, as a rule, are not nu*t with in other lonns. 

DiagnosiB.— lly the< condition of the nrme alone it is not to r(*c- 

ognize amyloid changes in the kidney. Usnalls, how’cver, llu*re is no ditli- 
culty, sim-e the^Bright's disease comes on in association with syidiilis, pro- 
longed suppuration, disease of the hone, or Inherculosis, and thmv m e\idenc(‘ 

, of enlargement of the liver and si)h*cn. A suspicions circumstance is tlu; 
cMstencc of polyuria witli a large amount of albumin in tlie nrme and few 
ca.^ts, or when, in these constitutional affections, a large quantity of ch*ar, 
pale urine is passed, even w ithout the presence of alhiimin. 

The prognosis depends rather on the condition witli which the iicfdintis js 
^ associate. As a rule it is grave. 


! rX. PYELITIS. 

(CoiLWCutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition. — Inflammation of the pelvi.s of the kulriev and llu* conditions 

which result from it. , , . • i « 

Etiology. — Pyelitis in almost all cases is induced h} bacteria m\a. lo 
and multiplication, raielv by the irjitation of vanoii- snlistaiut*' i as iir 
: Pentine, eube^ or sugar "(diabetes). Normally tlic ki(liu-.y can clnninale with- 
out harii to'itself, apparently, various bacteria carrnal to it l.y the blood-cur- 
«ut from the intestinal tract or some focus of infection; and it probably 
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" becomes iniecit^l only wbara.itajjEiBistaiwe i» lowered, as a roBult of some gen- 
end cause, as^juu^ia, njal^^JtjiJbion, or intercurrent , disease, or of sogag Jiocal 
GA]^se, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thg^ureter, twisted ureter (Dietl’a crisis), or of operation, or where the num- 
ber or virulence of the micro-organisms is increased. These same factors prob- 
ably play an important role also in the other common causes of pyelitia®u^nd- 
ing-infrotion from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are varioujleyers^^isanc^r^^hydaiidfl, thqfoy^ of. certain 
paramtes, jcold, and.lpverexerjion. Calculus seems not to be a common cause. 
It is a n<Jt uncommon complicationijof j)regnancy (French, Goulstonian Ijcc- 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon- bacillus was 
obtained 7 times, tlie tubercle bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Morbid Anatomy. — I n the early stages of pyelitis the mugous ^membrane 
is turbid, somewhat swoUen, and may show ecjghyjapses or a grayish pseudo- 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
orepithfilial cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem- 
brane, which has been called by some catarrhal pyelitis. More commonly the 
mugisa.is roughened, grayish in eolor, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup- 
purative process to the kidney itself, forming a pyelonephritis; (&) ngfradual 
dilatation of the calyces with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep- 
resented by a sac of pus with or without a thin shell of renal tissue. (ij^Aftei 
the kidney structure has been destroyed by suppuration, if the obstruction a< 
the orifice of the pelvis persists, the fluid portions may be absorbed and tli( 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated will 
lime baits. 

• Tuberculous pyelitis, as already described, usually starts upon the apicc 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a puttv-like material impregnated with salts, forming the so-called a^fulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urgical, ^ idne^s — auiU-auppuTi 
t iye ne phritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nia 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoma.-^’he forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in tl 
back or there may be tenderness on deep pressure on the affected side. 71 
urine, ^bid and containing pus cells, some mucus, and occasional red bloo 
cells, is acid or alkaline, depending on the infecting microbe ; usually the alb 
mmuria is of higher grade comparativel y t.hai;^ p yuria- 
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B€fore the condition of pyuria is establislK*u mere may oe attacks of paiii 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances tlio urine, whicli may have been 
clear, becomes turbid or smoky from tlic presence of blood, and may contain 
large numbers of mucus cells and transitional e])itlieliuni. These cases nro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the oecuiTcneo of the rigor and fever could 
sometimes be predicted from the change in the comlition of the urine. Such 
cases occur, I believe, in association with calculi in the jx'lvis. 

The ptatfiTUfint: is not infrequently made that the epithelium in tlie urine 
i n pyelit is is distinctive and characteristic. This is erronwus, as may be n*ad- 
ily denioristrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epitliclium Mongs to what is called the transi- 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet in ]>yelitis more of these taile<] cells 
occur, for in cystitis one must often searcli long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms arc: 

(1) Pyuria . — The pus is in variable amount, and may ])c intermittent. 
Thus, as is often the case when only one kidney is iinolved, the ureter may l)0 
temporarily blocked, and normal urine is passed for a tinu*; then lh(*n! is a 
sudden outflow of the pent-up pus and ihe urine becomes purulent. Coin- 
cident with this retention, a tumor mass may lx* fell on the side aff(»ctcHl. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abimdant at this stage and comes from the bladder or from the p<‘lvis of tho 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of tlie apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are 8ometime.s present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilahjral or bilateral, 
and whether the bladder is also infected, when vesical irritability and fre- 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in chm's 
of suppurative pyelitis. The chills may recur at regular intervals, and tho 
cases are often mistaken for malaria. Owen-Rees called attention to the fre- 
quent occurrence of these rigors, which form a characteristic feature of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a h(*clic 
f,'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup- 
puration. There is more or less wasting with anamia and a progressive fail- 
ure of health. Secondary abscesses may develop and the r-linienl picture l)e- 
ooines that of pyaemia. In some instance.s, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
of pyuria recurring, at intervals, for many years without impairment of the 

Some of the chronic cases have practically no discomfort. 

(4y^‘T^hy8ical examination in chronic pyelitis usually reveals tendemesa 
,ou the affected side or a definite swelling, which may vary much in size and 
46 
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Tdidmately attaii^ large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dy^ 
noea, supervene, or the termination may be by coma, i^ot unlike that of dia- 
betes. iliese have been attributed to the absorption of the decomposing mate- 
rials in the urine, whence the so-called ammoniaemia. A form of paraplegia 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso- 
ciate with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. — Between the tuberculous and the calculous forms of pyelitis 
H may be difficult or impossible to distinguish, except by the detection of 
:ubercle bacilli in the pus. The examination for bacilli should be made sys- 
tematically, and in suspicious cases intraperitoneal injections of guinea-pigs 
jhould also be made. From jwrinephric abscess pypnephrosis is distinguishwl 
by the more definite character of the tumor, Ihe abgence of (^ematou^ swell- 
mg in the lumbar region, and, most important of all, ^e histo^ of the jcasc. 
The urine, too, in perinephric abscess may be free from. pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patierft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before or during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitk are apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
butUhaJuatoryjtihe higher relative grade of albuminuria in pyelitis (Eoscii- 
feld, Goldberg, T. R. Brown^Mhe polvuria/^ he mode qLd^olppment,^ the 
local signs in one lumbar region, ^nd the absence of pain in the bladder, shoiiM 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

TrogpiosiB. — Cases coming on during the fevers usnally recover. T-uber- 
cukma pyelitis may terminate favorably by inspissation of the pus and con- 
version into a putty-liko substance with deposition of lime salts. WitK-p\o- 
nephros is the dangers are increased. I P erforation 'm ay occur in>/> fh^ p^n to- 
the patient may be worn out by the^h ectic fever, or^mv ffiid disease iiiav 
develop. 

Treatment.-*-In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical h 
there are no remedies which have much influence upon the pyuria. Some 
of the recently described urinary antiseptics, as uratvepui^ etc., seem to be oi 
value, especially in the acute cases. Tonics ^oidd given, a nourish mf 
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diet^ and miJJ: and butter-milk may be iaken freely. AVhen the tumor has 
iSrrn^ or even before it is perceptible, if the symptoms are serious and severe, 
i£5Jdd]l<Q3L t)e explored, and, if necessary, nephrotomy or nephrectomy 

should be perfonned. 


X. HYDRONEPHROSIS. 

' Definition. — Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of non-piirulent tluid''. llie result 
of obstruction. ^ 

Etiolo^.-^The condition may be cougeniial, lowhjg to some aluiormalily 
injjlftjiicter or urethra. The tumor prodiieetl may be larj^e eiioiij^li to retard 
labor. Sometimes it is associated wilh other malforimdions. TIum-c is a 
condition of moderate dilatation, apparently eon^aMiital, wbieli is not eoiiiKH'liMl 
.^th any obstruction in the duets. 

In some instances there has bmi ..contraction or twi^lillg of ibe ur(‘ler, 
or it has been^n^ttxl into the kidney at an acute anj^li* or at a ln;rli bwel. 
In adult life the condition may bemue to lodgment of a calculus, or to iT-ica- 
tricmJLjtricture following ulcer. 

Yhere is a remarkable condition of hypertrojdiy and dibilallon of the 
bladder and ureters associated with congenital defeel of tlie al)dominal mus- 
cles. The bladder may form a large abdominal tumor and the ureters may Ikj 
as large and visible as coils of the small intestiue. 

' New gTQ wfba^ such OS tubercle or cancer, oeeasionally induei' ly\dn)ue]>hro- 
sis; more commonly, pressure upon the undcM* Irom without, partu*ularly ^ 
tumors of the ovaries and uterus. Occasionally ^cicatricial bands cumpre&s the 
ureter. Obstruction within the bladder may result from caiujcr, from hyper- 
trophy of the prostate wilh (ystiiis, and in the urethra from stricture. It is 
stated that slight grades of liyclroneplirosis have been fouiid in patients with 
excessive polyuria. 

In whatever way produced, when the ureter is blocked the secretion accu- 
mulates in the pelvis and infundibula. Soinetiiiies acute inllammalion fol- 
lows, but more commonly the slow, gradual jirc'.ssurc causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acipiircMl cases 
from pressure, eveu when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre- 
sented by a large cyst, which may perhaps show on its inner surface imperfM 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, but may be fol- 
lowed by atrojhy of the kidney. It appears that when the obstruction is inter- 
cpmplete the greatest dilatation is apt to follow. Ibe sac may 
be enormous, andi cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , 

'Tl^ptomi.— When small, it may not lie noticed. The congpital ca^ 
^hen bi late ral usually prove fatal within a few days; when-uailateral, the 
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tumoT may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of \nfcnr\\Ucnf hyflrnnnphTnnin in which 
the tumor suddenly disappears with the discharge of a large quantitj^ of 
clear fluid. The sac gradually refills, and the process may be repeated for 
years. In these cases the obstruction is unilateral ; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog- 
nized, but whefljjtfge it may be confounded with ovarian or other, tnjftors. 
In xsjiing children it may be mistatehTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydroncphrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por- 
tion of the lumbar region so thoroughly. The ascending colon can often he 
detected passing over the renal tumor, and examination per vaginam, particu- 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid Th‘ char- 
acter ; the 8pcjj.f]c low ; albumin and traces of urea and.uric acid are 

^usually present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char- 
acteristic, since the urinary salts disappear, but in one case of several years^ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
in-a T||QyflV>lo irii^noy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill- 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephrosis 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin- 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyjt rup- 
tures into. the peritoneum, more rarely through the diaphragin into tlie lung- 
ATemarkable case of this kind was under the care of my colleague, Halsto«l. 
A man, aged twenty-one, had, from his second year, attacks of abdominal pj^i^ 
in which a swelling would appear between the hip and costal margin and sub- 
side with the passage of a large amount of urine. In January, 1888, the ' ic 
discharged through the right lung. Reaccumulations occurred on sevciid 
occasions, and on June 9, 1891, the sac was opened and drained. He remains 
well, though there is still a sinus through which a dear, probably urinous, 
fluid is di^harge^ 
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The ^ Jiniiy ^iyhflrgp spnnfflTimiii^ly tlirougu' uie ureter and the fluid 
never reaccumulate. In bilater al hydronephrosis there is a danger that uneinia 
may supeWene. There are instances, too, in wliich blocking of the ureter on 
thlf^flound side by calculus has been followed hy iineinia. And.J[jU§tly, the sac 
ma y supp utatej^^a^d the condition change to one of pyonephrosis. 

Treatment. — Cases of intermittent hvdroneplirosis which do not cause 
serious S 3 rmptoma should be let alone, ft is slated that, in sacs of inoilerate 
size, the obstruction has been overcome by shampooing. Tf practisi'd, it should 
be done with great care. Whsftiha sac reaches a large size aspiration may be 
and repeated if necessary. J^uncturc should he made in the Hank, 
midway between the ilium and the last rib. If the tin id reaccumnlates and 
th e ^ becomes large, it may he incised and drained, or. as a last resort, tlie 
ki dney m ay he removed. In women a carefully adapted pad and bandage will 
sometimeB prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. — The formation in lu^ciuncy or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. — In the kidney substance itself the separation J 
of the urinary salts produces a condition to which, unfortunat<‘ly, tiie term 
infarct has been applied. Three varieties may be recognized: (1) I lie uric- 
acid infarct, usually met with at the apices of the pyrainid.s in rimv-born chil- 
dren and during the first weeks of life. Tlic pnaiiiMii and attacks of ery- 
ing ip ^.ho new-horn have been attributed to the pasMige of these inlarcts 
(Southworth) ; (2) the sodium-urato infarct, sometimes associated witl^ 
ammonium urate, which forms whitish lines at the apices of the i)yra- 
mids and is meUvitli chiclly, hut not ahvays. in gouty persons; and (:i) the 
lime infarcts, forming very opacjuc white lines in the pyramids, usually in 


olijicQple. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diamctiT. These may Ik) 
passed in the urine for long periods w'ithout producing any symptoms, since 
they are too fine to he arrested in their downward passage. 

(6) Larger concretions, ranging in size from a small pea to a l)can, and 
either solitary or multiple in the calyces and p(*lvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colie. Tliey may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of llic ureter may be 
blocked by a Y-shaped stone. The pelvis itself may be occiipiM by tin* con- 
cretion, which forms a more or less distinct mould. TIkx' arc the roniark- 
able corgLaiJLcuU, which form in the pelvis comi)lcte moiihls of infundibula 
and cahee^e latter even presenting cup-like depression-; corresponding to 
the apices of the papillae. Some of the^ casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. ^ 

Chemically the varieties of calculi are: (1) ^ urato, 

important, and forming the renal sand, the small solitary, or the larp dendniic 
stones, Th^ are very har d, the surfa^^s smooth, and the color reddish. 



710 


DISEASES OF THE KIDNEYS. 


The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focma. aattlbotry^-shaped calculi, ^ataddegMiiih 
points an3**^inM. ttey are often ver y in ml nr. intenj^y iiard, and 
are a mixture of oxalate of lime and uric acid. 

( 3 ) Pho^hatic calculi are composed of the calqyi®^pjjp 5 phate and^^^ 
ainmoiiio*magnesiuin phosphate, sometimes mixed with a small amount of 
calcium carbonate. They are quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

( 4 ) Bare forms of calculi are made lip^of cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formal ion of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frcqucnlly by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberte thus briefly 
states the conditions which lead to the formation of the uric-acid concretions: 
high acidity, poverty in salines, loac-pigmtotation, and high-percentagavOf 
nxic acid. Ord suggests that albumin, inutMis, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Renal calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but there do not appear to be sp(>- 
cial districts, corresponding to the ‘‘stone counties” in England. Moft are 
jupre often affected than women. SedcAtary occupations seem to predispose 
tojtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills tlio 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with- 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura- 
tive pyelitis and pyonephrosis. 

Symptoms. — iPatieuts may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other inatanco", 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, wlio 
for many years had had repeated attacks of renal colic, and had passed sevcnil 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unumic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Renal coli c ensues when a stone enters tlio ureter, or follows an acute pyeli- 
tis. Anyatt&Tc may set in abruptly M'ithout apparent cause, or may follow 
a strain in lifting. It is characlerizcHl by agojiizing pain, which starts in the 
flank., of the affected side, passes down the ureter, and is felt in the testicle 
and^dong the inner side of the thigh. Tlu^ pain may'' also ^adiate Uirough 
th e abd omen and phest, and he very intense in the l)ack. Jn severe attacks 
there are^jiawsea and vomiUng and the patient is collapsinl. Tho i>u:spiration 
breaks out up on t he face and the pulse is feeble and (piii*k. A chill may pre- 
ctnk the .outbreak, and the temperature may rise as high as 10;r\ No one 
has more graphically doseribcMl an attack of " tlie stone*’ than ^loutaigne,* 
who Avas a sufferer for many \ears: ‘^^riioii art sciui to sweat with pain, to 
look pale and red, to tremlile, to vomit well-nigh to blcxxl, to sulfer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, to 
urine thick, black, and frightful water, or to have it suppressi'd by some sharp 
and craggy stone, that cruel Iv ])rieks and t(‘ars th(‘e.” 'J’he symptoms |M*rsist 
for a variable period. In short attacks they do not last longc*r than an hourj 
in other instances tliey ('ontinuo for a day or more, with temiiorary n*li(‘f. 
Micturition is freipieiit, occasionally painful, and the urim*, us a rule, is 
bloody. There are instances in A\hich a large amount of clear urine is paswd, 
probably from the other kidney. In rare cases the siH'retion of urine is com- 
pletely suppressed, even when the kidney on the opjiosite side is normal, and 
death may occur from uramna. This most fiXHjiumtly bappims when the wH'ond 
kidney is extensively diseased, or wIumi only a single kidney exists. A num- 
ber of cases of this kind liaNc been recorded, ^riu* condition has been t(*rm(‘d, 
by Sir William Kolierts, obstructive suppression. It is mot with also when 
cancer compresses both urelers or involves their oritices in the bladder. The 
patient may not appear to lie seriously ill at first, and ura'inio symptoms may 
not develop for a wwk, when twitching of the muscles, great resthissness, and 
sometimes drowsiness supervene, but, strange to say, n(Mlh(*r convulsions nor 
coma. Death takes place usually within twelve days from the cinset of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thc^patient can usually tell from which kidney tlie stone 
h as com^Q- — Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the afrecled side is common. 
In very thin persons it may be ])Ossihle, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sen.sation. 

When the calculi lemain in the kidney they may produce very definite and 
characteristic symptoms, of which the following are the mo.st important: 

usually in the back, which is often no inorc than a dull borcncss, 
but which may be severe and come on in paroxysms. It i^ ii'^ually on the 
side affected, but may be referred to the opposite kidney, and there are in- 
stances in which the pain has boon confined to the sound sidi*. Tt_radiatea~< 
in thfhdirrnfiion of thn umtrr^ and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and tliere are 


• Essays, Book III, 13. 
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leveral instances on record in which surgeoi^ have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contract^ kidney. 

(2) — Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some iustances 
may persist for a long time. It is aggravated by exertion and lessened by jrest 
Fr^uently it only gives tp the urine a smoky hue. The urine may be free for 
days, and then^ sudAen exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) — (a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104® or 105®, followed by profuse 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abimdant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the he pati c intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(5) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria , — There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between 1875 and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration be had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oflepjrpbust, high livers, an d goutv . 
Attaejw oi.dyspep8ia axe not uncommon, or ^my may have severe headaches. 

BiagnoBU. — Renal may be mistaken jor^testinal colic, particularly if the 
distention of the bowels is marked, 0 il^ 03 :J)iliary:.cy 3 liCr ’,lThe^jij^^ 
di rection of the pain, the retraction and tenderness of the te8ticlo,^heijQCCur- 
r ence of has inqturiftj urine are distinctive foa- 

tures. Attention may agmn be caTloi to the fact that attacks simulating renal 
coIlPare associated with movable kidney, or even, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid lu 
the pelvis of the kidney. The di agnosis t^twoe n a jtoffg ift kidney and 
st one in the blad der is not always easy^. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiad Sg it from a bladder stone, when alkaline \irine is the nde^^ It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The Inpgp nric-aHd oalculLlesa prnduefmc^'*"^ 

symptoms. On the other hand, as the oxalattf nf limn 
it is apt to product morQ„ pain (often of a radiating character) than the 
lithic-acid form, and to cause hsBmorrhage. In both these forms the urine 
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is acid. ThQj[ 2 l^) 8 pl)Atic calculi arc stated to produce the luosi intense paiu^ 
and the oJkialuie. The Jloentgen rays are becoming of more 

BUd more value in determining the presence and jwsition of a stone. 

Treatment. — In the attacks of renal colic great relief is ex|)orioni*iHl by 
ihg', h oi bath , which is sometimes sufficient to relax the spasm When the pain 
llpVjpy Intense morphia should be given hypodermically and inhalation-^ of 
ftto yi^orm may tenecessary until the clfect< of the anodyne are manitV'-t. 
m^jipplications are sometimes grateful — hot poultices, or cloths wrung out 
>fn^. water. The patient may drink freely of hot lemonade/ 'soda walcr, or 
)SS[^3l’^ater. Occasionally change in posture or in^c^^iou will gi\c great 
relief. Surgical interference should bo considered in all cases, especially wIumi 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a (jiiii'i life, 
avbi^jf sudden exertion of all sorts. The essential feature in the ireatment 
is tejinepiba.urinaa and, in the uric>acid or uratic cases, ulkuliuo. 

The patient should drink daily a large but dcJinite (pinntily of mineral waters * 
or distilled water, which is just as satisfactory. I'lie citrate or bicarbrinatc' of 
pof£h mSy be added. The aching pains in the back are often greally relu*\(Hl 
by’tKir&eatment. Many patients lind benefit from a stay at Saraloga. lb*«l- 
fordj Poland, or other mineral springs in I be TTuih'd Slates, or at Vichy or 
Ems in Europe. 

The diet ^ould be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
\ solvent tmtment for uric-acid calculi. Thncilrato of potash is given in largo 
doses/ Kalf a drachm to a drachm, every three hours in a tumblerful of wider. 
THiiT should be kept up for se\era1 months. I liuvc bad no success M'itb this 
treatment, nor, when one considers the character of tlio urie-acid si ones 
usually met with in the kidney, does it seem likely tliat any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniacal. 

The value of pip eraTOQ a solvent of uric-acid gravel or of uric-acid 
stones has been much discussed of late. While outside the l)ody a watery solu- 
tion of the drug has this power in a marked degree, the amount cxcreteil in 
the urine as given in the ordinary doses of 15 grains daily seems to liavc^ v(*ry 
little influence. Several observers have shown that the percentage of jiiper- 
azine excreted in the urine, when taken in doses of from 1 to 2 gramme>, has, 
when tested outside of the body, little or no influence as aVsolvent (I’awcctt, 
Gordon) . 


xn. TUMOES OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the nio^t com- 
mon are the small nodular fibromata which occur frcHjuenlly in the pyra- 
iiiids, and occasionally lipoma, angioma, or lymphndenoma. I be adenooiata 
^ay be congenital. In one of my cases the kidneys were gn^atly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
^^gans. 

*Some 0^ these, if we judge by the laudatory reports, arc as potent as the waters of Cor- 
•*aa, deolaii^ by Montaigne to be ** powerful enough to break st^cs.” 
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Malignant growths — cancer or sarcoma — ^may be either primary or second- 
ary. The sftjcpBftata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres — rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the liijpernephroma, growing in or upon the organ from the 
adrenal tissue — the aberrant ‘‘rests” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs. Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil- 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos- 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
huemorrhage frequently takes place into them. In tlie sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cqms 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms. — The following are the most important: (1) Haematuria m 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
hiematuria from calculus, but I have never met with a case of blood-cjidf* 
of the pelvis and of the ureter, either alone or together, except in eancer. It 
is rare indeed that cancer elements can be recognized in the urine, and }ct 
the diagnosis has been made in this way. 

(3) Pain is an uncertain symptom. In several of the largest tumors which 
have come under iny observation there has been no discomfort from bcginuinff 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating dowji the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked nBd 
advances rapidly. There may, however, bo a very large tumor without 
emaciation. 

Physical Signs. — Tn almost all instances tumor is present. When small 
and on the right .^jde, it may be. yery movable; in some instances, occup.Nin? 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle line 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of 
organ. In children the abdomen may reach an enormous size and the vein- 
are prominent and distended. On bimanua h.^DalD.ation the tumor is felt t( 
thftliimW rqgjqp pqtT iiaiiQlllY hn slightly froS .iteJjed •- 
some cases it is very movable, even when large; in others it is fixed, firm, anc 
solid. TJe j^piratory movements havg j)iit ^ght iTtflnaTinft upon it. Bapidl] 
growing renal tumors are soft, and on palpation may give a sense of fluctu* 
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tion. A point of considerable importance is the fact that tlie colon crosses the 
tumor, and can usually be detected without dithculty. 

BiagnoBU. — children very large alidoniiiial tumors arc either renal or 
Retroperitoneal. ^%e retroperitoneal sarcoma (i^utoin’s more ceji- 

^tipal, but may attain as largo a size. If tlio eai>o is only towanl the eml, a 
differential diagnosis may be impossible; hut as a ruh* the sareonja is less niov- 
aUjg^ It is to be remembered that these tumors may iinade the kidney. On 
thaJeft-sidc-Jin enlarged spleen is readih tli>.tinguishp<l. as the (Mlge is very 
<li4ijigt and the notch or notches well markiMl : it dq^^eimds dj.uing-respu*ati()u, 
pn/t Cpl 9P i )ies behind r n ot. . On tlu\righi side growtJis of the 

liXiiCJire occasionally confounded uitli r(*nal tumors; hut such instauei's are 
rare, and there can usually he delected a zonu of .rafc4Viiajio<» between tlie upjier 
maigift-of the- renal tumor and the ribs, hale in the (Iimmim*. however, this is 
not possible, for the renal tumor is in chw* union with th(‘ liN(‘r. 

A malignant growth in a movable kidney may be \ery deci'ptive and may 
simulate cancer of the ovary or m^oma of the nienis. MMie great mohilily 
upward of the renal growth and tlie negatiNO result of evaminatioii of the 
pelvic viscera are I he relialile ])oints. 

When the growth is small and the palicuit in good condition removal of the 
>rgan may he undertaken, luil the [UMeenlage of can's of revovery is vi’ry small, 
uily 5.4 per cent ((h Walker). 

xm. CYSTIC DISEASE OF THE KIDNBY. 

The following varieties of c\<ts are m<*t w'ith : 

L The snfall eysts, alroadv deserihed iii coniu'ctiou witli the chronic 
nephritis, which result from dilatalion of obstructed tubules or of Bowman’s 
capsules. There are cases very dillicult to cla.ssify, in which i-luj kidn(*ys are 
grc-utly enlai’ged, and very cv^hc in middle-aged or ehlerly pm'sons, and y<it 
not so large as in the congenital form. , 

II. Solitary cysts, ranging in size from a marlile to an orange;, or oven 
larger, are occasionfilly found in Knlneys which ])resent no oth(*r (diangcs. In 
ovceptional cases, they ma} form tumors of considcruhlo size. >iowmau oper- 
ated on one which contained 25 ounces of blood. ^J'hey, too, in all probability, 
resutt^fiom. obstruct 1 on . 

TIL Thepo^ystic kidneys in which the greatly enlarged organs, wc'ighing 
even as much as six pounds, are represented by a eotiglonieralion of cysts, vary- 
ing in size from a pea to a marble. Little or no renal tissue may be nolici'ablo, 
although in microscopical sections it is seen that a consid«;ral>Ie amount re- 
mains in the interspaces. Tlie cysts contain a clear or turbid Ilmd. Mimclimcs 
reddish-brown or even blackish in color, and may be of a cnlloidjil ooiisistcnce. 
Allmmin, blood crystals, cholesterin, with triple phosphate's and fat drops are 
fnuud in the contents. Urea and uric acid are rarely iiro.^cnt. 'J'ho cysts 
are lined by a flattened epithelium. They occur in the feel us, and sometime 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they liegin in early life an increase 
gradually. Indeed, a progressive growth has been noticed in some cases (Alfrea 
^ing). They may be found in connection with cystic disease of the hver and 
»ther organs. It is difficult to account for the origin of this remartoble con- 
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ditioD, which Bome regard as a defect of development rather than a patho- 
logical change, and point to the association in the fatal cases of other anonui- 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete difEerentiation of ilii> 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
— a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. — Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Haematuria, whicli may recur at intervals for years. 

(c) The signs of a chronic interstitfal nephritis — (1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystids. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became iiiiich 
». pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni- 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

LY. Occasionally the kidneys and liver present numerous small cysts -scat- 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may bo congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con- 
glomerate form, though in these cases the condition is probably the result oi 
some congenital defect. There arc cases, however, in which the kidney^ arc 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 poiimh 
and was converted into a mass of simple cysts. The kidneys were less invohed 
Charles Kennedy found references to 12 cases of combined cystic disease of th< 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para^it^ 
Paranephric cysts (external to the capsule) are rare; they may reach a larff 
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XIV. PEBINEFHBIC ABSCESS. 


Suppuration in the connective tis^sue about the kidney may follow (1) 
ftTid injiiMpfi ; tlic extonsioii of niliamiiiatiou from the pelvis of the 
kidney, the kjdneylitsolf, or the ureters; {JH iHirloratiou of tlje bowel, most 
comnionly the appendix, in some instances the colon; (4) extension of sup- 
puration from the spine, as in caries, or from the jdeura, as iii empyema; (6) 
as a sequel of the fevers, particularly in children. 

r^-naortem the kidney is hurrounded by pus, particularly at the ])ostorior 
part, though the pus may lie altogether in front, betwi'cii the kidney and the 
])eritonaeum. Usually the abscess cavity is extensive. The, pus is oltmi offen- 
sive and may have a distinctly fjccal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and be dis- 
clmigcd through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the iliaciis fascia 
and appear at PoupartTCgaMrenr^may perforate the bowel or rupture into 
the'pwttOUfeUm ; sometimes it penetrates the hladdi'r or vagina. 

■^PostTiTortem we occasionalTv* find a condition of cEronic perinephritui in 
which the fatty capsule of the kidney is extremely rirm, with niimemns Imnds 
of fibrous tissue, and is stripped off from the pro|K'r ca|)sule with tiie greatest 
difficulty. Such a condition probably produces no symptoms. 

S3rniptoni8.— ‘There may lie iniense pain, aggravated by pressure, in Iho 
lumbar region. In other instances, the onset is insidious, witliout pain in the 
renal region; on examination signs of deep-mitod suppuration imiy l)i‘ dettHJtejl. 
On the affected side there is usually pain, which may he referred to the neigh- . 
I>orhood of the hip- joint or to the joint itself, or radiate down the thigh and ho 
associated with the retraction of the testis. . The patient lies with the thigh 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos- 
sible.' the weight on the opposite leg. Ho alsoi keeps the spine immobile, 
assumes a stooping posture in walking, and has groat difficulty in vohmtan y 
adducting the thigh (Gibiiey). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. Wheinwi^i formed 
there^e uaiia% chills with irregular fever and sweats. On examination, 
<leef^te4i^ation is felt betwcc-ii tlie last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. Oedema or puffiiicss 


of Jhe skin is frequently present. . , 

Kamoiii.— The is usually easy; when doubt exists the aspirator 

ueedle should be used. We can not always differentiate the primary orms 
from those due to perforation of the kidney or of the bowel, rhis, however, 
makes but little difference, for the treatment is identical. It is usua^^ly po^ 
sible by the history and examination to exclude diseases of 
children hip- joint disease may be susi^ted, but the pain is higher, and t 
no fulness or tenderness over the hip-joint itself. 

The treatment is clear-oarly, free, and permanent drainage. 
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DISEASES OF THE BLOOD AISTD DUCTLESS 

GLANDS. 

L ANEMIA 

Definition. — Anflemia may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocytlisemia, or of certain of its more 
important constituents, such as albumin and haemoglobin, 
m PseMdo-AncBmifl.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con- 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and haemoglobin. (1 ) The pallor of nausea and the anaemia 
following a drinking-bout (Katzenjammer!) ; (2) the apparent anaemia ot 
Bright^s disease, of certain cases of heart disease, of early arterio-sclero>is 
(Stengel); (3) of the morphia habitue, sometimes of the lead worker; {ind 
•' (4) of certain perfectly healthy individuals who are, so to speak, bom j)ale 
and stay pale— these are some of the conditions in which with a pseudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

Local Anamift . — Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local tern- 
tones for variations in the supply, according to the needs of a part. The 
sluices ore arranged by means of the stop-cock action of the_arteifis, wlncli 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district arc too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \ Local anamia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open, j-^otional stimuli, reflex from pain, etc., removal of pressure, as aficr 
tapping in ascites, may cause this. It is probable that many of the nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal ^sterns, owing to the persistent overflowing of the mesen- 
teric reservoir. vWe know very little of local anaemia of the various organs 
but pofflibly functional disturbance in the liver, kidneys, pancreas, heart, eic.j 
m^ result from a permanently low pressure in the local blood ‘‘main-. 
Ahmmi a from spasm of the arterial walls is seen in Eaynaud^s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause teiU' 
^rary hemiplegia, aphasia, etc. 
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Oenenl a nanni a may be: (1) Secondary or symptomatic; (2) primary, 
essential, or erogenic. 

Secondary Ax.e.aiia. 

Under this division comes a large proj)ortion of all cases. The following 
are the most important groups, bascnl on llio eliology : 

(1) An ss mi a from hsmorrhage, cither traumatic or spontaneoiw. '^I'ho 
loss of blood may be rapid, as in lesions of large vessels, in injiirv or in rup- 
ture of aneurisms, in ulcer of the stomach or diKHlenuin, or in ]K)''t-partuiu 
hseDDLorrhage. If the loss is excessive, death results from lowtuang of the 
arterial pressure. In sudden profuse luemorrhage the loss of :i or 1 pounds 
of blood may prove fatal. In the rupture of an aneurisui into llie ])leura the 
loss of blood may amount to 74 pounds, the largest (]uantily I ha\e known to 
be shed into one cavity. In a case of ha‘inaleniesrs the paiiiMil lo^^l over 1() 

^ j^tinds of blood in one week and yet roeo\(‘red from the inmie<lialt‘ elfej-ts. 
after very severe lia?morrhage the numhiT of red hlood-eorpiisrhs is not 
" reduced so greatly as in forms of idiopathic; anaunia. Thus in one imm* jii'^t 
mentioned, at the termination of the week of hliK'ding then* W(*re nc^arly 
1,390,000 red blood-corpuscles to the eiihic millimetre*. 'Die procc'^s of rogeril 
eration goes on with great rapidity, and in some “hlci'dors’' a wec'k or ten 
days suffice to re-establish the* normal amount. IMie watery and ‘•aline con- 
stituents of the blood are readily restored hv absorption from Ihc! ga-^tro- 
intestinal tract. cTlie album inoiis (dements also are cjiiiekly renewed, bill it 
may take weeks or months for tlie eorpuseles to n‘aeh the* normal standard. 
The haemoglobin is restored more slowly than the corpuscles. (Miarl XVI, ^ 
page 720, illustrates the rapid fall and gradual n‘stitution in a ea'-e of 
severe purpura hapniorrlitagica. In Septenilior the; hlood-connt was: tcmI hlood- 
corpuscles, 5,350,000; leiieoeytes, 5,500; luemoglohin, l)t pc‘r coni. 

The microscopical characters of the blood nfi(*r sciven* lueniorrhago may 
not be greatly changed. > The rc'd eorpusch's show, usually, rathcir more 
marked differences in size than normally, while the nvc'rage size may Ixi a 
trifle reduced; there may he a 'moderate poikiloeytosis. /I'lic; corpuscle's are 
paler than normally. ' Nucleated red corpuscles app(;ar, almost always, •.oon 
after the haemorrhage; they arc, however, not nnmeroiis, except when their 
large number indicates the iip-called blocxl crisis.' Thc'se are small hodie" of 
about the same size as a normal rcnl corpuscle with a small, round. (h*<‘ply 
staining nucleus. <’JFree nuclei may be found. ^Tbe colorless eorpii^cle^ are, 
at first, ffl(?](yjifled in number. There is a moderate leucoeylo^i'^, the dilTon'ri- 
tial count showing an increase in the multinuclear neiitrophiles vmUx a .d mi i- 
n utimi hi fbp ampll mnno Tiiic.lear elements. 'During recovery tlic; leucoeyl^)sis 
diminishes, '^e color index is low, ns the haemoglobin regenerabis more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in haemoglobin is always proportionately greater tlian. that 

iu the corpwcles. ^ , 

In some instances a rapidly fatal anaemia may follow a single severo 
hffimorrhage, as in post-partum cases, or repeated small haemorrhages, as in 
pnrpnii. Here the appearances of the red corpuscles are much the tame, 
except in the total absence of nucleated red corpuscles. 

Thft Iftiiq ppyfiM in these cases are ufually reduced in number y the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
^ small mononuclear forms are numerous. Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hsemorrhage. 
In the case o^ repeated haemorrhages the picture depends upon the interval 



OhABT XVI. — IliLUBTBATRS THE BaPIDITY WITH WHICH Ak^PHIA IS PbODUOID IN PuBFUEA 
Hjemobbhaqica and the Gradual Aecoyebt. 

between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a half months. 

If, however, tl^e intervals are so short that recovery from each is not 
possible there soon occurs ^ chronic anaemia with very tardy regeneration ; a 
hydraemic plasma, low color index, and lymphocytosis. 

(2) Anminia ii frequently produced by long-continued drain on the albu- ' 
mihouB materiali of the blood, as in. chronic suppuration andiQjigbPj disease. 
Bzsolonged. Jactation acts in the same way. ^ Rapidly growing tumors may 
cause a profound anaemia, as in gastric cancer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more ^jgarked; in severe cases it may be excessive. The presence, however, 
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of the large corpnscles, such as one sees in pemicions anaemia, is not 
noted, the average size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
seconda^- anffimias occasional larger nucleated red corpuscles may be seen, 
bo^es with larger palely staining nuclei; jn some of these cells karyokinetic 
figures occur. Nucleated red corpuscles with fragmentary 'miclei may also 
be seen. 

The leueeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anfgmia from Inanition. — ^This may be brought about by defective 
f nodjsupply^ or by conditions which interfere with the proiier reception and 
prej&ation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, hut the: plasma sulfers pro- 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than onc-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 
relative increase. 

(4) Toxic ansemia is induced by tlic action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act either 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereos- 
ing the rale of ordinary consumption. The ancemia of pyrexia may m part 
be due to a toxic action, but is also causwl in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Prim.vjiy or Essential Anaemia. 

1. Chlorosis. 

Definition.— An ansemia of unknown cause, occurring in young girls, char- 
acterized by a marked rclatiye diminution of the h»moglobin. 

Etiology. It is a disease of girls, more often of blondes than of brunettw. 

Itis doubtful if males are ever affected. I have never seen true clilorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend intodfie third decaae. Of the essential cause of the disease wc know 
nothing. • There exists a lowered energy in the blood-making organs, asso- 
ciated in some obscure way with the evol;;ition of the eexual apparatus m 
women. > Hereditary influences, particularly chlorosis and tuberculosis, play a 
part' in some cases. Sometimes, as Virchow pointed out, tlio condition existe 
with a defective development (hypoplasia) of the circulatory and generative 

^The disease is mostjljommon among the ill-fed, overworked girls <>( 
towns, wh o are con finedf^.day in close, badly rooms, 

much stairl^imbS'g. Cases occur, however, under 
flitions of life, but not often in country-bred “ Maudlin sin^ 
Compleat Analer^Mick of proper exercise an^ fresh air, and the ^ of 
4mp»jsr ^ aiJhSJortant f^rs.^ BmotioM 

may lJ^™Sient-Hio Eminent tha/certain wri^ W regard^ the^ 

•as; as a neurosis. Sauvages speaks of , cWoross par amour. Newly 
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arrive Irish girls were very prone to the disease in Montreal. The “ cori^t 
and chlorosis ” expresses 0. Rosenbach’s opinion. Menstrual disturbances are 
jjpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and tliat 
the condition is in reality SL^coproemia due to the absorption of poisons — leuco-' 
maines and ptomaines — from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) (iEJSEnAL. — The symptoms of chlorosis are those of 
anaemia. The subcutaneous fat is well retained or even increased in amount 
The coniplexion is peculiar; neither -the blanched aspect of haemorrhage nor 
the muddy pallor of grave antemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick- 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In cases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend- 
ency to fainting — symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) Special Felvtures. — Blood . — The drop as expressed looks psile, 
Johann Duncan, Jn 1867, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles, but a 
•quantitative change in the hairnoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hgx per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 per cent, whereas the percentage of haemoglobin for the total number uas 
42.3 per cent. The accompanying chart illustrates well these striking differ- 
ences. Tliere may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a ^found anaemia with the 
:rtjjAumber of the blood-corpuscles nearly at the normfi standard. Thus in one 
instance the globular richness was over 85 per with the haemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in i 
the haemoglobin depends upon the'^act that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the* blood are as 
follows : In severe cases the corpuscles may be extremely irregular in size and 
shape — ■ 4 )oikilocyto 8 is, which may occasionally be as marked as in some cases 
of pernicious ansemia. Tho: large forms of red blood-cells are not ajs com- 
mon, and the averagevsizc is stated to be below normal. ^The eolor of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi- 
vidual corpuscles or in the blood mixture prepared for counting. ^ Nucleatcnl 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^TheJeueoc^es may sho^'' 
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s dight increaae; the arerage in the G3 cases above referred to was 8,467 per 
cubic milliTnetre. ' ™r 

(c) Gabtbo-intestinal Symptoms. — The appetite is capricious, and par 
^ dents often have a longing foj unusual articles. particukrljLacids. In some 
’ instances,^ fi^iJl soits oi .:^gestible things, such as chalk or even earth. 
■> Superacidify of the gastric juice is conuuonly associated with clilorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a tritle increased. ; Distress 



I 

aft^ eating and even cardialgic attacks may be associated, with it. Cpn- 
stigatipn ia a common symptom, and, as already mentionefl. has boon regarded 
M anlmportant element in causing the dise ase. A majority of chlorotic girls 
who 'Sfe^ ^rsets havp^aitfopfo^s, and on inflation the stomach will be found 
vertically placed; sometimes the organ js, very much dilated. The 
powar-is uiually well retained. Enteroptosis with palpable right kidney is 
not piioomihon. 
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^ {d) Circulatory Symptoms. — Palpitatioji of the heart occurs on exer- 
tidh, and may be the most distressing symptom of which the patient com- 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, mnrmur is heard at the apex or at the base ; more commonly at the 
latter, but in extreme c^es at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
^On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdlHy in the 
*rferaoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem) . The chief danger in thrombosis of the extremi- 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
^ Welch. 

t As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox- 
ysmal. The hands and feet are often cold. ' Dermatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common — amenorrheea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

^ Diagnom. — ^The green sickness, as it is sometimes called, is in many in- 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak- 
ing the apparent anaemia of the early stage .Qf^ulmonaiy tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper — a deficiency in haemoglobin is readily appreciated. The 
. palpitation of the heart and shortness of breath frequently suggest hegt-dis- 
easo, and the oedema of the feet and general pallor cause the cases to be mis- 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Anmmia, 

TThe disease was first clearly described by Addison, who called it j^o- 
p athic anaemi a. Channing and Gusserow dekribed the cases occurring post 
partum, bu t to Biermer we qwp r intfirest in the subject. 

^ Etiology^^— The existence of a separate disease worthy ithe term pro- 
gressive pernicious anaemia has been doubted, but there T&e very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliiiiw^ly there are flpvoral HiffATPnf yr mipa whic h 
prPQApf. flip arxA pprnigj^na anaemia and jge 

M^U^Ldiffnient. Thus, a jEatal anaemia may be due to the presence pf, para- 
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or my_fo]lQ.v hemorrhage, or be associated with chronic atrophy of the 
Blxa|i8Gh^ btit when we have excluded all tliese causes there remains a group 
which, in the words of Addison, is characterized by a “gvuieral ameinia 
vjQftSarring without any discoverable cause whatever, ca^s in which tliere had 
no previous loss of blood, no exhausting diarrluna, no chlorosis, no 
renal, splenic, miasmatic, glandular, strumous, or malignant 

'fliseaee.” 


William Hunter considers that the idiopathic anaimia descrilKHl by Addi- 
son and the proOTe sgive pernicious anannia of Biermer are dilTerent affe(‘tions. 
That describedby Addison is a distinct disease, while tliat descrilx'd by Bier- 
^mer is "a frequently recurring group of symptoms met witli in very dilfercnt 
^i^ditions of disease.” ^ Hunter holds that Ihere are two imporlanl factors 
^^the disease, (a) haemolysis and {h) a chronic sejdic 111^*01100 often asso- 
'^ted with a specific glossitis, and oral, gastric, and intcstiiial st*psis. 

Idiopathic anaemia is widely distributed. U is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt nlTa*ts niid-^, 
dle-aged persons, but instances in children have Wn descnluHl. Of the 81 
cases in my hospital series 30 were above fifty years of age; only 1 wiw unddt"'’' 
twenty. Griffith mentions about 10 cases occurring under twi'lvc yo^irs of * 
age. The youngest patient T have seen was a boy of ten. .Males arc more f 
frequently affected than females. Of 550 cases collected by (^)!inan, 3‘23 were 
in men and 227 in women, Sinkler and Eshner record 3 casi*^ in one family, 
the father and two girls. 

With the following conditions ‘may be associated a profound aniemia uot 
always to be distinguished clinically from Addison's idiopathic form: 

(fl) Pregnancy and Pariuniion . — The symptoms may occur during preg-» 
nancy, as in 19 of 29 cases of tins group in Ei(‘liliorsUs tabic. More (‘mn- 
monly, in my experience, the condition has been post parium. 

(6) Atrophy of the Stomach . — ^This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious anannia. By mod- 
em methods it may now be possible to exclude this extreme gastric atrophy. 

(c) Parasites . — The most severe form may he due to tin* pres^mco of para- 
sites, and the accounts of cases depending upon the anchylostoma and the 
bothriocephalus describe a progressive and often pernicious anannia. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. Tlic researches of Quincke and Jus stu- 
4^tf Peters showed that there was an enormous increase in tJie iron in the 
lixec, and they suggested that the affection was probably due to increased 
hflCTnylyQiu q'hig has been strongly Bupf)orted by the e\lensi\e observations 
of Hunter, who has also shown that the urine excreted is darker in color and 
co^iTitt pathological urobilin. The, lemoE tint of the skin o r the actu al 
lanqdinA in an f-hifl view, to ,an .overproduction. To explain the 

it has been thought tliat in the condition of faulty gastro-intestinal 
digeation, whic^p so commonly associated with these cases, poisonous raate- 
developld, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haBmolysis is very strong, and is supported by the experi- 
mental work of Bunting;^ who has been able to produc*e in animals a conditkfn 
the counterpart of pernicious anemia in man. 

suggests that repeated small capillary haemorrhages— chiefly i|L- 
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t emal — ^play an important r61e in the causation ntJtl^ diBjpaae, which also 
explains, he holds, the existence of a great excess of iron in the liver. 

On. the other hand, F. P. Henry, Stephen Mack^ie, Bindfleisch, and other 
anthorities incline to the belief that the essence of the disease is in defective 
hsemogenesla^ un consequ^ce' of which the red blood-corpuscles are abnor- 
mallxjlilD^irable. 

"" Morbid Anatomy .-iThe body is rarely emaciated. lemon tint of the 
skin is present in a majority of the cases. -^The muscles often are intensely 
iCgd i n colorj like hprse-flesh, while the f at^ig light yellow. Haemorrhages are 
common -Qn_ the skin and serous surfaces. /T he hear t is usualTy lij^, flabby, 
and empjty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle gubstance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

I The stomach in many instances is normal, but in some qjases of fatal amemia 
the mucosa hns been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. • The liver may be anlugcd 
and-iatty. In most of my autopsies it was normal in size, but usually fatty. 
The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Cases the organ weighed only 1 ounce and 6 drachms. The irnn pigmAn f. is 
usually in nxcess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num- 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigautohlasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic ancemia, Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms. — The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shook, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. It makes its approach in so slow and umidipu^ 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countfinaTipp gets pa le, 
the wliites of the eyes become pearly, the general JramiLflabby rather than 
wasted, the pulfifiL perhaps large, but remarkably s oft and copipressib lef and 
occasionally with a slight Jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breatnlesshess in attempting it; the heart is readily made tn 
jalpitata; the w hole surface of the b ^y presents a blanched, s mooth , and 
wxiJMlI^xaiice; the bps, g ums, and tongqejeem bloodies?, theTlSbiness 
of the solids increases, the appetite, fails, extreme languor and faintness super- 
vene, breathl mpne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived n bnnfjthp the 
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debility becomes extreme — the patient can no longer rise from bed ; the mind 
occasionally wanders; he falls, i n t o a and lialf-torpid state, and at 

length expires ; -nevertheless, to the ver}^ la^t, and after a sickness of several ~ 
months’ dilation, the bulkiness of the general frame and the amoimt of obes- 
ity oS:^ present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The BjiOOD. — The red corpuscles may fall to one-tifth or less of the nor* 
mal number. The average count m my 81 (In lO’i admissions) hospital cases 
j^as 1,676,000 per cubic millimetre — that is, in 81 per cent of the cases under 



2,000,000 and in 18 per cent under 1,000,000 cells-and the luciMglobm WM 
about 30 per cent. The hamoglobin is relatively increased, so that the 
vidual globular richness is plus, a condition exactly the opposite to that 
occurs in cbloiosis and the secondary anaemia, in which the corpuscular licbr 
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nesB in coloring matter is minus. The relative increase in the haemoglobin is 
probably associated with the average increase in the size of the red blood-cor- 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8, 11, or even 15 /i in diameter — a,circumstance which Henry regards as indi- 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 in diameter, and of a deep red color. The corpus- 
ces show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed ont 
by Ehrlich. It may require a long search to find them. There are two t}q)es, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
m^aloblasts usually indicates a grave outlook. Though these large forms are 
I most characteristic, occasionally forma closely similar to them may be found 
jin the graver secondary anaemias — e. g., hothriocephalus anaemia, anchjloslo- 
■Tuiasis — and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Red corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con- 
sidered the phenomenon one of active blood regeneration, causing the appoar- 
<ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days^ and are followed, by a. decided gain .in the .blc^-count. Tliis 
may bo trte in secondary anaimias, but in pernicious anaemia they are often 
part of .the terminal picture with declining count of red corpuscles and leuco- 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and m 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 460 intennediates, and 138 megaloblasts 
per cubic millimetre, Bensan^on and Labb5 mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably coimted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
The^ leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre ; and a markdd relative increase in the small mononuclear 
forms — in one of my cases even 79 per cent, yet with absolute number normal 
— ^with a diminution in the polynuclear leucocytes, is often noted. Myelocyte'^ 
are usually found, and in one of my cases were 8 per cent. Theilood-^ates are 
either ab^t or very scanty. 

^ The cardio-vasevhr symptoms are important and are noted in the de- 
scription given above. HaBmic murmurs are usually present. The larger 
gteriea pulsate visiWy and the throbbing in them may be distressing to the 
■^patient. /The pulse is full and frequently suggests the w^ater-ianimfij^beat of 
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aortic insufficiency. The capillary pulse is frequently to be seen. The super- 
fi^jial.veiiw often prominent, and I have seen well-marked pulsation in 
them. HaBmorrhages occurred, either in the skin or from the mucous sur- 
faces, in 12 cases of my scries. Hetinal lueinorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Q astro-intestinal sympto m Sj^euch ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. Diarrluea is not infrei]uent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances it is 
of a deep sherry color, shown by Hunter and Alott to be due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively icteroid ; 
^in a few cases there is pallor without any change in color, while in a third 
group the skin is pigmented, so that Addison’s disease is suspccttMl. I'his 
^ occurs in a few instances in which arsenic has not becm given ; as a rule it 
f-^ollows the administration of this drug. The pigmentation may k' patchy 
f - 1 ^ associated with areas of leucoderma. The nervous symptoms are of great 
Interest. Extensive changes may be present in the cord without any ^inp- 
toms during life. In a majority of the cases the numbm'ss comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-lateral sclerosis bei'oine well 
marked. In a third group, described by Hisien Kus^ell, Ihvtteu, and Gollu'r, 
-the nervous symptoms — indicating a postero-lateral selcTosis — come llr-^l and 
the anaemia follow's; but the cases have not always the features of the progres- 
sive pernicious disease. 

Diagnosis. — The disease is not often recognized by the general practi- 
tioner. The lemon-yellow tint of the skin leads to the diagnosis of jaumlicci 
the pigmentation suggests Addlwn^s disease; the amcinia. putTy facp, sw«)llcn 
ankles, and albumin in the iijine. Bright* s dise(u<e ; the shortness of'broath and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the abhcnee of signs of local 
disease, and the blood features already discussed are the most important diag- 
nostic points. From cancer of the stomach it is distinguislu‘d by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor- 
puscular count, reaching frequently below one million pc^r cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach conUmts; 
and (4) the marked improvement in the first attacks with rcht, fre^h air, 
diet, and arsenic. 

Prognosis. — In the true Addisonian cases tb§ Jlltiina.te outlookJiiiad ; of 
late years the proportion of cases of temporary recovery has incrcascHl. Of the 

cases from my wards, death occurred in 27 while under observation. Counts 
taken in 18 of the fatal cases on the day of death were all lielow' TO b.OOo red 
cell&.pep-cmi|. The average duration of these was one year, fine patiimt nn ov- 
ered complexly. He was admitted in 1890 wdth a history of one year, w a- dis- 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pye- 
Smith’s article in the Guy’s Ho.spital Reports lie mentions 20 cases of recovery. 
Colman, in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases. of my series than in those that recovered. That a large rela- 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher avefage percentage than 
the fatal cases.. The ‘blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable^ acute caacs- which may pr6ve fSfST ^thin ten 
dayg^jas in a patient I saw with Finley, of Montreal. 

Treatment of Anmmia. — Secondary An.emta.— ^T hn tranmiitin nasp a do 
best, and with plenty of good food and fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuseles is reached without any medicatiouVhatever is an important lesson. 
Tl ye. cause o f the hajmorrhage should be ‘sought and the necessary indica- 
tions met. The largo group depending on the drain on 
rials of the blood, as in BrighPs disease, suppuration, and fever, is difficult to 
treat "Kdccessfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.>SThe anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mucosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference wliat 
form of the di-ug is administered. 

• Chlorosis. — The treatment of chlorosis affords one of the most brilliant 
instances — of which we have but three or four — of the specific action of a rem- 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drug the beneficial effects of 
which w^e can trace with the accuracy of a scientific experiment. It is a minor 
matter how the iron cures chlorosis. le^a..wefik wo give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulpliides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis- 
tration of an inorganic preparation of iron, with which these sulphides unite! 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haBmoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud's pills, made and given according to the formula in Niemeyr's text-book, 
1 which each pill contains 2 grains of the sulphate of iron. During jthe first 
eek one pill is ^ven three times a day; in the second week, two pills; in 
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the third week, three pills, three limes a day. This dose sliould be continued 
for four or jye weeks at least -before rodu'ction. An imi>or(ant feature in the 
treatment is to persist in the use of the iron for at least tliree months, and, if 
necessary, subsequently to resume it in smallor closes, ns roeurrences are so 
common. The diet should consist of ^ood, easily dij^c'stcHl food. Siieeial care 
should be directed to the bowels, and if constipation is prescmt.a saline jmrgo 
should be given each morning. Such stress did Sir Andrew (''lark lav on the 
importance of constipation in chlorosis, that he stnt(*d that if limited to the 
choice of one drug in the treatment of the disc^ase he would cluMi'^e a purga- 
tive. In many instances the dyspeptic symptoms may lie relievcnl by alkalies. 
Dilute hydrochloric acid, manganese', ])hosp1iorus, and o.\ygen have been recom- 
mended. Eest in bed is important in sc'vere cases. 

■'fcEATMENT OP Perxicious AK^kmia. — There are five essentials: lirst, n 
diagnosis; secondly, rest in bed for w^ks or c'mui month>, if |)ossible (thirdly) 
in the open air; fourthly, all the good food .the patient can take; the outlook 
^ depends on the stomach ; fifthly, arsenic; bWler's solution in incn'asing doses, 
beginning with Tqiii or v Hiree times a day, and incn'asing iq i each wcvk until 
tlie patient takes ttIxv or xx three time's a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or the atowl hy])odermical]y. Accc'ssories are 
oil inunctions; bone-marrow, which has the merit of a recomiiusidation by 
Galen-; in some cases iron secuns to do good. Care should In* taken of the 
mouth and teeth. After recovery the patient should bo told to watch the 
earliest indications of return of the trouble and at once resume the arsenic. 

n. LEUKffiMIA. 

Definition. — An affection characterized by jiersistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or bone-marrow. 

The disease was descril>cd almost simultaneously by Vjrchow and by Ben- 
nett, who gave to it the name leucocytliaMiiia. It is ordinarily scon m two 
main types, though combinatioiih and variations may occur: 

(1) Spleno-raedullary leukaemia, fn which the changes arc especially 

localized in the spleen and the bone-marrow, while the blood sliows a great 
inwease in elements which are derived especially from the latter tissue, a con- 
'di/ion which Muller has termed ‘‘ myelmmia.'^ ^hgliolA prefers to call this 
t>^e of the diseasoi'^' myelogenous leukaemia, believing the part played by 
the spleen in the process to be purely passive. ^ 

(2) Lymphatic leukaemia, in which the changes are cbietly localizcMl in 
the lymphatic apparatus, the blood showing an especial increase in tliosc ele- 
ments derived from the lymph-glands. 

Etiology. — We know nothing of the conditions under wliich the disease 
arises. It is not uncommon in America. There have been 37 cases in my ^ 
wards in fifteen years, of which 24 were of the spleno-myelogenous and 13 < 
ot the lymphatic type. There were 21 males and IG femnlc'i. Four were 
eolored. There were 24 below the age of forty years. The disease is most 
.common in th^ middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the Jt 
* eighth or tenth week. It may occur as late as the seventieth year. Males 
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are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 136 were males and 66 females. 

A tendency to hsemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the di 8 ea>o 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leukaemic children. The case is 
interesting, too, as showing the hcaceditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leukaemia. One of the patients children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukaemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30 ; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and coses have been 
^escrib^ in horses, dogs, oxen, caits, swine, and mice. 

Morbid Anatomy. — The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polysemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
eries the weight of blood in the heart chambers alone was 620 gramme>. 
''here may be remarkable distention of the portal, cerebral, pulmonaiy, and 
ubcutancouB veins. The blood is usually clotted, and the enormous increii>e 
n the leucocytes gives a pus-like appearance to the coagula, so that it has 
pppened more than once, as in Virchow^s memorable case, that on opening 
nfija^^aaride..tbQ .observer at first thought he had cut into an abscess. The 
iQj^la have a peculiar greenish color, somewhat like the fat of a turtle. Somo- 
imes this is so intense as-to- suggest the color of chloroma, described later. 
Che alkalinity of the blood is diminished. 2 _The fibrin is increased. The 
jharacter of the corpuscles will be described under the symptoms . '4 Charcot V 
xjtahedral crystals may separate from the blood after death, The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
inoses. 

I}. Ij 3 .the, spleno-medullary form thefepleen is greatly enlarged. "i-Strong adhe- 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds, ^he organ is in a condition of chronic 
hyperplasia . ^It cuts with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. QjayialwKhite, circumacribefi^ 
lymphoid .timaQ 3 C 8 . 4 may occur, throughout ^th^ organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
'fifid it is stated that rupture has occurred from the intense hypersemia. 
jM]^icre is on extraordinar^yperplasiamf the red marrow. InBtea^.of a fatty 
tuuDOSpEba-medulla of thedong bones, may resemble the consistent matter which 
)oTmB the core it an abscess, pr it may be dark brown in color. There may be 
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hiemoiThagic infarctions. There may bo much expansion of tlic shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla 4large numbers of 
nmlfatftfi red^rffirpuaclcs in all stages of development, inumoi-ous cells with 
eosinophilic g ranules, Iwtli small pohmuclear forms and large almost giant 
mononucleu elements. ' There are also many large cells wiWi single large 
nuclei and neutrophilic granules — the midullaircH of Cornil — the 

myelocytes which are found in the blood. Great numl)ors of jxdynuclear leu- 
cocytes are also present, as well as a certain number of small mononuclear ele- 
ments. 

ff In the lymphatic forms of the disease there is at general lympliatic en- 
largement, which is usually associated with a'xcrtaiu amount of enlargement 
of the spleen. In the case^^bof lymphatic leukaunia the cervical, axillary, 
mesenteric, and inguinal groups may bo much oulargtHl, biit the glands ure^ 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and the lymph follicles 
of the tongue, pharynx, and mouth may be enlarge<l. 

In some instances there are loutemic eiihugements in tlic solitary and i 
agminated glands of Peyer. In a case of Willcm*ks' there wore growths on 
the surface of the stomach and gastro-splenic onuMitum. The thymus is rarely 
involved, though it has Ixjcn enlarged in wime of the acute cases, TMft l>onc-T 
marrow in these cases may be replaced by a lymphoid tissue. Mu(‘l(‘ated re<l 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may be enlarged, and in a case described by Welch it wcigh(*d 
over 13 pounds. The enlargement is usually due to a dilTu.se leiikicmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leukaemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may be distended with leucocytes, and 
leukffimic tumors may occur. The skin may he involved, as in a case descrilxHi 
by Kaposi. 

Leukaemic tumors in the organs are not common. In 159 cases collected 
by Gowers there were only 13 instances of leukamiic nodules in the liver and 
lb in the kidneys. These new growths probably develop from leucocytes which 
leave the 'capillaries. Bizzozero has shown that the cells which conipo.se them 
are in active fission. 

S3niiptoin8.— +The onset is insidious, and, as a rule, the patient seeks advice 
fortprogressive enlargement of the aMomen and shortness of breath, or for 
the(fenlarged glands or the pallor, palpitation, and othej symptoms of anaj- 
niia.<^Bleeding at the nose is common. Gastro-intestinal symptom.s may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onset 
of the final/ haematemesis ; and in another case a girl, who had, it was sup- 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been arou.sed as to the true condition. 

Anasmia is not a necessary accompaniment of all stages of the disease; the 
subiects may look very healthy and well. 
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Ab has been stated^ the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-mkdullaby LiBUKiBMiA. — This is much the commonest type 
of the disease. ■ Th^radual increase in the volume of the spleen is the most ^ 
prominent symptom in a majority of the eases. Pain and tenderness 
mon, though the progressive enlargement may be painless. lA creaking fremi- 
tus may be felt on palpation. The enlarged organ extends downward to tlie 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo- 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may he perceptibly larger after meals. 

A haemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Gerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter- 
space by the enlarged spleen. , Toward the close oedema may occur in th( 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or haemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haeraaturia are rare. 
Bleeding from the gums may be present. Haematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
»Bennctt^8 first leuka;mic patient died suddenly, without obvious cause. 

Local gangrene may develop, with signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due, 
as a rule, to the anaemia. Toward the end there may be oedema of the lung'^, 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar- 
rhoea may be very troublesome, even fatal. I ntestinal h aemorrhage igjiot 
com»». There may be a dysenteric process inTHe colohr* Jaundipp rarrly 
ocfitt£8> though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukssmic peritonitis also may be present, due to new growths in 
the membranes. 

ThfiJiorvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma inay follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly t o th e extravasation of blood, but there may be aggregations of leuco- 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently be^ observed ; it may appear early and possibly is due to haemor- 
rhage. Features suggestive of ^^nidre’s disease may come on quite suddenly, 
due to leukaBmic infiltration or haemorrhage into the semi-circular canal. 

^ The urine presents no constant dianges. The uric add excreted is always 
iii excess. 

Priapism ia’<i curious symptom which has been present in a large num 
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b6r of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persist^ for seven weeks. The cause is not known. 

Eever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. Tlie temperature may range 
from 102® to 103®. 



Ifjppd.— In all forms of the disease the diagnosis must be made by the 
examination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
e^ns, is the increase in the colorless corpuscles. The average in one of mj|$ 
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series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1. There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased ; l^latively they 
are greatly diminished. ‘‘The eosinophiles are present in normal or increascHl 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophil cs 
may be in normal proportion; more frequently they are relatively diminisheil, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted ; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. AThey appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc laigo monoxuiclear^^utro- 
philie cells, which may vary much in size. Tliey comprise about 30 per cent 
of the colorless cellsiT Nicked nuclei are common. Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to the cellul^m ^dullaircs of Comil. ,JJ^olynuclear cells with 
coarse b^ophilic are always present in this form of 

leukaemia in considerable numbers. The granules do not stain in Ehrliclfs 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually normoblasts Abut cells with larger paler nuclei, some 
showing evidences of mitosis, may^ seen. J ' Rod cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaimia with an enor- 
mously enlarged spleen. Among other points about leukaemic blood may 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. — ^This form of leukaemia is jare. There were 
^3^out of 37 in my hospital series, of which 5 were acute. The superficial 
j^lnds are usually most involved, but even when affected it is rare tb see such 
«rge bunches as in Hodgkin’s disease. External lymph tumors are rare. Lym- 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorleee elements is never so great as in the preceding form ; a proportion of 
1 to 10 would be extreme. The number of bolli wliite and red cells showed 
great variations in my series. Tliie ^nereabo takes placHJ solely in the lymplio- 
cytes, all other foniis of leucocytes being prescMit m greatly diminishtHl rela- 
tive proportion. In one of my eases over !)0 pi'r (vnt of all the leucocytes 
were lymphocytes. In some eases, as Cabot has pointetl out^ this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes— cells nearly as large as polyniielear Iciieoeytes — pn^ilominatc. Eosiuo- 
philas and nucleated red eorjiusclea are rare. Myelocytes are not present. 

Combined forms of leukiLMiiia are not common. 

Leukanwmia. — This term was used hy I/aihe to deserilM' a wndition which 
showed features both of Icukiemia and sevi*re aniemia. Some of the castes of 
acute leukaemia come under this head, hut it must ht‘ regardiiJ rather as a clin- 
ical term than a pathological condition, ^i’he sYin])loms are often suggestive of 
an acute infection. The onset may he .sudden, and is friHpiently with severe 
tonsillitis, so that the throat condition is tlu' most striking feature. The promi- 
nent symptoms arc fever, weakness, luemorrhagi's, extreme pallor, and a rapid 
downward course. General glandular enlargenumt is fn^puMitly, although not 
constantly present. The liver and spleen are iiMially enlarged. 'I'he duration 
varies from a few days to tliree months. The rapid fall in the laemoglobin 
and in the number of red e(‘lls is striking. In half the reported eases the 
red count was below 1,500,000 per emni. With this there is a high color 
indfljs. The acute forms are usually of the lyin])hoeylie tyjie, although a few 
cases of acute myelogenous leukaemia have ht'cn reported. In thi* former the 
predominating lymphocyte is usually the large form, although in a few acute 
cases with hieinorrhagcs the small Ivmphocytcs have Imhui the more numerous. • 

Diagnosis. — The recognition of leukie can 1)(! dotcrminwl only by micro- 
scopical examination of the lilood. 1'lic 'cliniciil may be identical 

with those of ordinary splenic anamiia, or of llodf^kin’s disease. An inter- 
esting question arises whetlicr real increase in tin: li’ucocytcs is the only cri- 
terion of the existence of tlic discaiso. 'I'hus, for instance, in Ihe case whose 
chart is given on page TI15, llie patient came under observation in Heplembor, 
1890, with 2,000,000 red bloo<l-corpuseles per cubic millimofre, 30 per cent 
of hmmoglobin, and 500.000 white blood-cofpuscles per cubic millimetre— a 
proportion of 1 to 4. As sliown by Ihe chart, llirougliont beptenilicr, Octo- 
W, November, and December, lliis'rntio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to deeremw, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without inerensc m the 
number of leucocytes? The blood examination showed that mulrtitcHl red cor- 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal Ijlood, were still pro.sent in numbers siifneient to suggest, il 
the patient had come under observation for the first time, that leiikacmia might 
occur. In another of our ca.ses the blood liecame normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I have seen our 
cases m which the leucocyte count became normal, in three the splenic enlarge- 

•with other Diseases. — Tuberculo sis, of which Dock has col- 
lected 27 cases, occurs occasionally without any special influence on the oonrw. 
’ t 48 
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Intercurrent iniections are not uncommon — influenza, typhoid fever, sepsL^ 
often with remarkable influence, particularly on the leucocytes. In Dock’s e&<e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and tlia 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber- 
culin, nuclein, and the X-rays. 

Prognosis. — Recovery occasionally occurs. A great .majority of the ca>es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
hajmorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkal)le 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. pum lymplmim form seems to bo of 
particular malignancy, some cases p roving fatal in from three to eight weeks. 
In one' of ffty cases the leukasmTa tastSl between eleven and twelve years, 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged ; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of iny hospital series of tlic 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. — Fresh air, good diet, and abstention from mental worry and 
care, arc the important general indications. The indicaiio morhi can not l>e 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly MH?n 
improvement under its use. On the other hand, there are curious rcmissioiir* 
in the disease, as meiitioncH.1 above, which render therapeutical deductions \ery 
fallacious. 

Quinine may be given in cas^ with a malarial history. Iron may 1)0 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good re>nlt3. 
Personally, I have not seen any very striking improvement. 

Excision of the leuka?mic spleen has been performed 43 times, with 5 
recoveries (J. C. AVarren). 

Ghloroma is a rare form of leukaemia in, which there is a tumor-like hyper- 
plasia of the bone-marrow with growths of a greenish color greg^uajftccr ") 
in the bones, particularly of the head and orbit, and in the organsTTEeiv is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Muce 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Brain- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. — An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
iiie formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary anjemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the ly«^' 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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clear conception of the affection with A\luch lie asi^xjiatcd Iho name of the 
distingu^hed morbid anatomist of GiiyV Jlo-|)ital.* 

Clinic^y the cases re.somble certain forni.s of leiikaMiiia. lymplio-sarcoma, 
and lymphatic tuberculosis; some recent ^\rite^s even deny the eKistence of 
a separate malady, Hodgkin's disease. 

Many names ha^c lieon given to tlie eondilion — ameiuia Iym|)hatieii 
(Wilks), adcnic (rrousseau), pseudo-louka*mia ((’ohnlieim), and generali/i'd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-saivoma ha\e 
also been given to a form of progressive enlargement of the fviiijih-gluiids, 
but they should be restricted to primary sarcoma of lh(*se structures, a very 
different affection anatomically, though clinically it may resiunblc Hoilgkin’s 
disease. 

Etiology. — A majority of the ca<es occur in young ])ersons. Of l:l ea<es 
coUected by Mitchell Clark, d7 werejn males. ^JVn occurred Ixdow ten yi'ars 
of age and 33 below the fortieth year. Heredity, s} philis, and tulKTculosis are " 
doubtful factors. Local irritation about the throat and mouth— regions drain- 
ing into the cervical glands— often precedes tlu* onst4 of the s\\(‘lling (IVous- 
seau). The true nature of the disease is unkmmn. Certain features suggest 
that it may be an anitc iiifrrtion-*the rapidly fatal course of some cases, the 
frequency with which the disease starts in the c(‘rvical glands, and the not 
infrequent preliminary involvement of the tonsils, the gradual extcaision from 
one gland-group to another, and the recurring exaHM’hatioiiM of fe\i'r. A pos- 
sible instance of direct infection is quoted by Murray in AlIhulCs system. 
The results of bacteriological study are as yet unc(‘rlain. 

Belation to !Malioxant DishasK. — M uch confusion has conic* from the* 
use of the terms lympho-sarcoina and malignant l\m])homa to designate* cas(‘s 
of Hodgkin’s disease. The two conditions are epiile* diire*rent. WiiJcnuw of 
no malignant growth the nietastaM3s of which occur in one form f)f tissue only. 
Sarcoma invades the capsule of the gland and the adjace*nt ie‘\tures, and 
does not limit its extension from one gland-group to another. lli.*»tologically 
there are radical dilTorences betweem lympho-sarconia and Hodgkin’s disease. 

Kblatiox to TrBEUCULOsis. — Of late the view has been advanced that 
Hodgkin’s disease is only a peculiar form of lymjihalic tuberculosis, a view 
supported by Sternberg, Crowder, Afusser, Sailer, and others, 'riicp* is an 
aoute, tuberculous adenitis and a climnic form (sec p. 30(1), edthcr of which 
may closely resemble Hodgkin’^ disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the* gbineL in a ce*rtain 
number of cases of Hodgkin’s disease, and (2) the sncccNsfiil ine»ciiIation of 
animals, even when the glands did not .show tubercle bacilli microscopicallv. 
^^pposed to this arc the fact< that (1) in a large majority of all case- bacilli 
are not present in the glands, and the iqpculation c\p(*rin)e‘nt- arc negative 
fWestphal) ; (2) the histological changes in the glands in Iloelgkin's di-e^a^-e 
are specific and distinctive (Bced) : (3) the tnherenlin test in typical cases 
of the disease is negative (Reed) : and (4) the tnliereulosis when present is 
^n many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which ni)i>cared in the Tnuis- 
actiong of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Kemoiii, 
1002 . ' 



740 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


Morbid Anatomy. — ^The superficial lymph-glands are found most exteiu 
sively involved, and from the cervical groups thpy form continuous chains unit- 
ing ^e mediastinal and axillary glanda. The masses may pass beneath the pec- 
toral muscles and even beneath the scapuhe. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may l)e 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate- the- sternum aM invade the lung deeply. The retro- 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may c o mpreae tli c -p ieteiB, the lumbax-aBdr sacral 
anfL-jJm-LLiftn-jPiTifl They may a ^ere to the broad ligament and the 
utertts-and-simulate fibroids. At an earl^^tage the glands are soft and elastic ; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are ihdjacent tissues invaded. On section the 
gland presents a grayish-white semi-transluCent appearance, broken by inter- 
secting strands of fibrous tissue ; there is ne-^oaseation nr neciosia unless a 
secondary infection has occurred. 

The spleen is enlarged in 75; per cent of the cases; in young children the 
enlargement may be great, butili-aigan rarely reaches the size of the spleen 
in ordinary leukaemia. In mptfc than half of the cases lymphoid growths are 
present. . ^ ' 

The marrow of the l^ncwlwnes may be converted into a rich lymphoid 
tissue. The lymphatic strwBQres of the tonsillar ring and of the intestines 
may show marked hyperplaiS. The liver is often enlarged, and may present 
^scattered nodular tumors, which may also occur in the kidneys. 

HxaroLOGY. — The study of D. M. Reed,* from the laboratory of my col- 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (3) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) great 
proliferation ofthe connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form^a marked feature in a large proportion of the 
cases. The metastatic noc^es present the same structure as the glandular 
growths. ^ 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.— fEnlargement of the glands on one side of the neck is usu- 
ally the first symptom. It is rare that other superficial groups or the deeper 
glan<^ are first attacked, z. A cl^onic tonsillitis may precede the oui^et. 
Mpn^, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth^ until quite large groups are formed, imjyhich, however, the individual 
glands may be felt^s>There_is np^oft^en any pwn.i^Thoinguinal glands may 
pnnn ^^ivnly ed and grow rapi^y, ^ut m many cases they do not reach the 


* Johns Hopkins Hospital Reports, vol x, 1903. 
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size of the c^cal groups-STlflWftg what may be called the lirat stage of the 
disease the patiaat’s gen^, ccoiditioii is good. It may Ik? many months before 
the internal lymph-glands become involved, and iliev may m‘\er enlnrgo suffi- 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may Ik? felt on tlie surface of the iMilargcd 
liver and spleen. , 

AaJJj^^discase advances the symptoms f all i nto t\vp. groups — those due 
to pressure of the enlarged glands, and the progros'^ivo caelieA'ia. *^rhe axdlary 
groups may cause swelling and pain in the hands and arms. 7 'rhe inguinal 
glands may press on the nerves and cause great iiain, with aunlling of the feet, 
dnv^ement of the mediastinal glands is indicated hy paroxNsmal cough, 
attacks of pain, dyspiuca, and sometimes most intense cyanosis of the up|K*r 
part of the body. Pleural eirusion, disturlied heart action, and pujiillary 
changes arc rarer events. The. cases with paraplegia from iina^ioii of tlic 
spine and the cord, arc, as a rule, lymplio-surcoimi. 

The general symptoms of the disease are : 

ANjEMIA of a secondary typ(‘, not marked at iirst, and (‘sen in the later 
stages the red corpuscles rarely fall below 2,0()i^),0()0 per cuhii* millinii'trc. The 
leucocytes may be normal in mini her or tlicrgf'may he an early leiicocytosis, or 
at any time during the course tluTc may ^a transient increuM*. The small 
mononuclear forms may be relatively iuere«!?&l’j In \ery rare in^slaiU'e'. a ter- 
minal leukiemia occurs, but, as C. P. Martin suggests, tliese cases may he true 
leukajmia from the start. 

Feveu. — A majority of the cases present ( 1 ) a sliglit irregular fever; 
( 2 ) later in the disease there may ho a daily rise of thn^o or four (h^grees, 
sometimes with a chill and sweat; (3) in a few rare iiislanees J*el has de» 
scribed remarkable periods of fever of ten to foiirleen days' duration, alter- 
nating with intervals of complete apyroxia. Th(‘y occurred in two of my cases. 
Ebstein described it as a form of chronic reciirriTig fever. Jt is probably due 
to an intercurrent infection. 

Cachexia. — A remarkable grade of emaciation ultimately follows, associ- 
ated with great asthenia, and .soinctimes anasarca from the ameniia. 

Bronzing of the skin may oc;cur, apart from the use of arsenic. An obsti- 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosift. — (a) Tuheugulosis. — It is not sufficiently recognized I hat there 
are both acute and clironic forms of general tuberculous adenitis (m*(‘ p. 300), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on oikj side of the neck beginning m a young per- 
son, it is often not at all easy to determine whether the disi*a^e tiibcM’cuJOsis 
or beginning Hodgkin’s disease. Two points should be decided. First, ujider 
cocaine one of the small glands of the affected side should lx* (*\'cisod ancj^hc 
structure carefully studied in the light of Hr. Rood’s recent ()hMir\ation|Mj^he 
histological changes differ markedly in Hodgkin’s di.seasc? from llio'^e im^Iuber- 
culosis. Secondly, tuberculin should be used if 'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt decisive. 
The large experience on this point in the wards of my colleague, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands are involved and the cachexia is well 
j advanced, the tuberculin reaction may be^ present in Hodgkin’s disease, but 
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eYeo-thea the hktological changes are 'distinctive. Other points to be noted a., 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(h) LBUKamiA. — As a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a^ght leucoUytosis. A dif- 
ficulty arises only in those rare instances of leukaemia, usually the acute lym- 
phatic form, in \?liich the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking differenciM 
between the structure of the glands in the two conditions. 

(c) Lympixo-^arcoma. — Clinically the cases may resemble Hodgkin’s dis- 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very ' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.^ need a more careful study in this group of cases. 

Course. — There are /agujiujaafia. in .which enl a rgements spread rapidly 

and death follows in three or four months. As a rule, the disease lasts for 
two or three years. ^Benuuckahle .periods of quiescence may occur, in which the 
glands^ diminish in size, the feyor disappears, and the general condition im- 
proves. "^yen a large group of -glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguin al giant U 
f a re enlarg ing, (ttlsually a c achex ia with a naemia and swelling .q| Jthe ieei pi’O- 
tj^es death. A faj;al event may occur early fro m gr eat enlargement of the 
mediastinal glands. 

Treatment. — When the glands are small and limited to one side of the 
' neck, operation should be advised; even when both sides of the neck are in- 
volved, if there are no signs of mediastinal growth, oper-ationjia. jjjatjflable- 
ThajCQurse-of the disease may Ikj delayed,, even if cure doea-notioUow. 

Z, There is a possibility that the X-rays may do good in selected cases. Cer- 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but.lil^le good. 

Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses, llccoveries have been reported (Vi- 
lli effects from the larger doses are rare. Peripheral neuritis followed the 
use of 5 iv, 5j, Ul xviij during a period of less than three months. IfPhosphorus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is n<n 
well borne. Quinine, iron, and codrliver oil are useful as tonics. For tlie 
pressure pains morphia should be given. 

IV. PTJEPX7EA. 

Strictly speaking, purpura is a symptom, not a disease; but under thi> 
term are conveniently arranged a number of affections characterized by'extrav- 
i^tions of the blood into the skin. In the present state of our knowledge a 
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satisfactoiy deification can not be made. W, Kocli ^rou])s all formfl, includ- 
ing hMiophilia, under the designation hcpuiorrhciyic diathesis, l)elieving that 
inte^HRcdiate forms link the mild purpura simplex and the most intense pur- 
pura haemoirhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my ‘SSvslom of liliHlicinc/' Vol. 1\'. 

The purpuric spots vary from 1 to .‘1 or 1 mm. in diamotei*. When sinall 
and pin-point-like they arc called ]x?techia»; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fatt^fo brownish stains. They do not disapt^car on pressure. 

Ift'4i]kxaS!ea..pf purpura the coagulation lime of the blood sliould be esti- 
mated (Wright) ; the coagulomotor is a u>eful clinical instrument for the pur- 
pose. Normal blood clots in the tubes in from three to fiNo mimitos. In some 
fonns of purpura the coagulation time is retardcil to tmi or liftiHiii minutes, 
and in hamophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the casc^: 

Symptomatic Purpura. — ( ft ) Inflctioi s. — fn pya'inia.ihcpticaimia, and 
malignant endocarditis (])articularly in tlio last alfwtion), (vchymoKcs may 
be very abundant. Int,typbus fever the rash is always jiiirpuric.^-Meusles^scar- 
let /ever, and more particuhirly‘kmall-pox nmVcorebro-spinal fever, have each a 
variety characterized by an extensive purpuric rash. 

( b ) Toxic. — The^ virus of snakes produeos with grc‘ut rapidity oxtrava- , 
lation of blood — a condition wliich has betm very carefully studied by Woir 
ifitchell. ..Certain medicines, particularly copaiba, iiuinine, belladonna, mer- 
awY, ergot, and the iodides occasionally, ar(‘ folbiwed by a petechial rash, 
x’urpura may follow the use of comparatively small do^es of iodide of potas- 
sium. It is not a very common occurrence, c-onsidering tin* gn’ai froijuoncy 
with which the drug is ciiiploved. A fatal event may be caused by a small 
amount, as in a case reported by Stephen ^laokenzie of a child which died after 

a dose of 2^ grains. An erythema may precede the hamiorrhage. It is not 
always a simple purpura, Init may he an aeulo febrile eruption of great inten- 
sity. In September, a man aged forty-oiglit was admitted under my 

care with artcrio-sclerosis and drophy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he wa'^ ordered ioilide of potassium in 10-^^ 
grain doses three times a day, and took in fourteen days grains. Ho had 
high iever, cojiyza, swelling of the throat, and the most exiensive purpura 
over the whol6 body. J saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura S'O often associated witli jaundice. 

( c ) Cachectic. — Under thi'' heading are best described the instances of 
purpura which occur in the oonslitutional disturbance of^eanaT, t ubercuhwis, 
Ilodgkin’iudiscase, BrigUt’s disea'-e, scurvy, and in the dchilily of old age. In 
these cases the spots are usually confined to the extremitie-!. hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
pnibably, the commonest variety of the disease, and many examples of it can 
^ seen in the wards of any largo hospital. 

(d) Neurotic. — One variety is met with in eases of organic disease. | It 
js the so-called myelopathic purpura, w'hich is seen occasionally in locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have lieen most intense, ^ 
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Cases have been met with ala cnm. acute myelitis anajTutTflTimrnpn»4Mytliti9, 
and nnn.ftflinTifl.11y (^ severe Another form is the remarJtjIBle hysteri- 

cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical. — ^This variety is most frequently seei| jnj^ eaous sta.si'^ 
of any form, as in the paroxysiqS^ of whooping-cough a3i$.iii-.fipilQpsy uiid 
aboutitight baudages. 

Axihritio. — This form is characteii^ed by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzeil 
by Stephen Mackenzie, 61 had a history of rheumatism. For tlie present it 
seems more satisfactory to use the designation arthritic. Three group«< of 
cases may be recognized : 

(a) PuuruRA Simplex. — A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
md arms. As pointed out by Graves, tlua. form is not infrequently associatetl 
ivith diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight anaemia. Fever is not, as a rule, present, and the patients get well 
a week or ten days. Usually regarded as rheumatic, and certainly asso- 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma- 
tism of children, and no other manifestations are present. 

(&) PuRPUiiA (Peliosis) Riieumatica This re- 

markable affection is icharacterized by multiple arthritis, and-ian eruption 
which varies greatly in character, sometimes purpuric, more commonly 
^iated with urticaria or with erythema exudativum. The disease is mod- 
common in males between the ages of twenty and thirty. It not-infrequently 
in yrith throat, a fcvor from lOU to 103°, and articulai' pains. lie 
'irash, which makes its appearance first on the legs or about the affeeted joint'’, 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erjdhcma 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
‘very distinctive. Much more rj^rely -vesication is met with, the so-calletl 
pemphigoid purpura. The amount of ccdcina is variable; occasionally it i** 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ecchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 
3 joints were numerous spots of purpura urticans. These are the cases which 
jre been described as febrile purpuric wdema. The temperature range, in 
t cases, is not high, but may reach 102° or 103°. 

rho- urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par- 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein*8 disease offers no difficulty. \ Tfa e aw ociatmn 
^iniiltiple arthritis withjunpura and usiuttiiaj^ very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 
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Schonlein^B peliosis is thought by most writers to bo of rheumatic origin, 
and certainly many of the cases have llie cliaracters of ordinary rlieumatio 
fever, plus purpura. By many, however, j| is regardcnl as a s]K'<Mal alh^ctioii, 
of which the arthritis is a manifestation analogous to that whii-li m'eurs in 
haemophilia and in 8cu^^y. The fretinency with whicli sore tliroat ])iveo<les 
the attack, and the occasional oecurrenco of cndocanlilis or ]yrioarditi^, are 
certainly very suggestive of true rhenmatiMii. 

The cases usually do well, and a fatal event is ovtroniely rare. The throat 
symptoms may persist and gi\o trouble. Jii two instances 1 have mvii luvi-nsis 
and sloughing of a portion of the uvula. 

(c) PUHrUHA, ErYTIIKMA. AM) rimCVHIA WITH ViSllKllAL JirsIONS.— 
This variety, seen chiolly iii children, is eharacterized by ( 1 ) relapses or reeiir- 
rences, often extending over sev(‘ral years; (’J) cutaneous lesions, whieb may 
be simple pui*pm’a, purpura urticans, urticaria, angio-ncurotie (echMiia. and 
erythema in all its inultiforni varieties; in successi\e attacks the >kin le>ions 
may vary greatly; (3) gustro-intcstinul crises— |Kiin, vomiting, and diarilnea; 
(4) joint pains or swelling, often trilling; (o) luemorrliagc's from tlie mu(‘ous 
membranes; (G) enlargement of tlie spleen; (<) iK'plirili^, wliieli is the most 
serious feature and tlie most fr(‘(|uent cause of death, 'riie cases ^yith colic 
and purpura are often spoken of as Uimoeh & purpura, but llie skin lesi«m is 
very variable. The whole group of sMiiptoms is really a maiiib'staiioii of an as 
yet unknown mischief, which at one. tune attacking llie skin causes any of the j 
manifestations of the erythema group, from simple purpura to aiigio-neiirotic j 
oDdema, attacking the mtestines or stomacli causes vomiting, colic, or blcHhliiig, > 
or attacking the kidneyt^an acute ami sometimes fatal nephritis. ( hir a study i 
of twenty-eight cases see Amerieaii Journal of M(‘di(>al Seieneos. Janiiary^^ 


Purpura Hsemorrhagica.— ruder this h(‘ading may lie eonsidm'od tlie ca-es 
of very severe purpura with liajiiiorrhagcs from the mucous inemliranes. ^Plie 
affection, known as the morhus muuhsiis of Werlhof, is most commonly mut 
with in young and delicate individuals, particularly in girls; but case^ are 
described in which the disease has attacked adults in full vigoi. Afti i a 
few days of wqakness and debility, purpuric siiots apix-ar on the skin and^ 
rapidly increase in numlx-'rs and size. Bleeding finin the rmieous ‘-urfiices >«ts 
in, and the epistaxis, Iwmaturia. and hicinopty>is may eaM-ii! proroiiiid ana-mia. 
Chart XX illustrates tlie rapidity wilti whieti anamiia is prodiieed ami tlie 
gradual recovery. Deatti may take place from lo.^.s of liloml. or froiii lia-mor- 
rhage into the brain. Slight fever u'-ually aceoinpunies tin: (li.^i;a.-e. In favor- 
able cases the affection terminate- in from ten days to two wei-k-. lliere are 
instances of purpura hsemorrhagica of great malignancy, mIocIi may prove 
fatal within twenty-four hours — purpura fulminant. This form is mos com 
nionly met with in children, and is characterized eliietly by iiitaneons laiiiir 
rhages, and death may occur before any bleeding takes place from the muco 

of purpura hiemorrhagica it is important 
scurvy, which may be done by the consideration of c , iij__ 

nrcumstances under which the disease occurs and by the absence of ^elUg 
rf the gums. The malignant forms of the fevers, parhcular y smaU-poi and 
ttieasles, are distinguished by the prodromes and the higher temperature. 
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Treatment. — In symptomatic purpura attention should be paid to the con- 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



Chart XX.— Illustrates the Rapidity with which Anemia is Produced in PuRpruA 
Hjbno'rrhagica and the Gradual Recovery. 


associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler's solution should be 
pushed freely until physiological effects are obtained. In poliosis rheumatica 
^•the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed- 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, guni-^. 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
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H^morbhaqic Diseases of the Nitw-born. 

1. Syphilii Ihcnionhagioa Heonatornm. — The child may be born healthy, 
or there may be signs of haemorrhage at birth. Tlieu in a few days there 
are extensive cutaneaus extravasations and bleeding from the mucous sur- 
fac^ and from the navel. The child become deeply jiuiiidicod. The 
post mortem shows numerous extravasations in the internal organs and exten- 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinniia {Winchcl’n Disease). — ILTinoglobinuria in 
the new-born, which occasionally occurs in epidemic form in lying-in insti- 
tutions, is a very fatal atfection, w'hich sets m usnall}' about the fourth day 
after birth. The child becomes jaundiced, and there arc marked gastro-intes- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano- 
sis. The urine contains albumin and blood-coloring matter — metluemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are punctiforni luemorrhagcs in 
different parts. Some cases have shown in a marked dogri'c acute fatty degen- 
eration of the internal organs — I be so-called JjjjlJXiwtnise^ 

3. Morbus Maculosus Neonatorum. — Apart from the common visceral 
haemorrhages, the result of injuries at birtli, blecMling from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos- 
pital practice. Forty-five ca^es occurred in (>,700 deliveries (0. W. ^rownsend). 
The bleeding may be from the na^el alone, but more commonly it is general. 
Of Townsend^s 50 cases, in 20 the blood came from the bowels (melama nno-f 

in 14 from the stomach, in 14 from the rnoiitb, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding licgins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura- 
tion, death occurring in from one to seven days. The temperature is often 
olevated. The nature of the disease is unknown. As a rule, nothing abnor- 
mal is foimd post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
of the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense haematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have l)een found in I ho new-ljom 
dead of melcena neonatorum. 'The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveme may be used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. HAEMOPHILIA. 

Definition. — A constitutional fault, hereditary or acquired, characterized 
V a tendency to uncontrollable bleeding, either siwntaneous or from slight 
bounds, sometimes associated with a form of arthritis. 'The coagulation time 

the blood is usually much retarded. 
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The fact that fatal hoBmorrhage might occur from slight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recogniz^ the hereditary 
nature, and early in the last century described the American bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. Tlie 
disease is considered at length in the monographs of Lcgg and Grandidiei*, and 
recently by Stcmpel. 

Etiology. — In a majority of cases the disposition is i hereditary. In the 
Appleton- Swain family, of Reading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alnne 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, arc almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life. It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are liealthy-looking, and have fine, 
soft skins. ’The- Angln-nermaji races are chiefly attacked; of 209 cases col- 
lected within the ten years 1890-1900 by Stempel, 9G were German, 95 Eng- 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re- 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy. — No special peculiarities have been described. In some 
instances changes have been found in the smaller vessels ; but in others careful 
studies have been negative. ' An unusual thinness of the vessels has been notcMl. 
Haemorrhages have been found in and about the capsules of the joints, and iii 
^ few instances inflammation of the synovial surfaces. The nature of the di'^- 
ease is unknown. An increase in the number of the red blood-corpuscles — my- 
throcythaemia — with a peculiar frailty of the blood-vessels, has been 8uppo>(Hl. 
A deficiency of the leucocytes and>aHilimillution of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these stnicturcs 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms. — Usually haemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable haemorrhage, or spontaneous blce<l- 
injj^ occurs and presents insuperable difficulties in its arrest. The symptom?^ 
may be grouped under three divisions: external bleedings, spontaneous and 
tra^atic ;T^nteratitial bleedings, petechiae and ecchymoses; andllie joint afTec- 
tioufi, Thiextarnal bleedings may be spontaneous, but more commonly they 
follow- cuts, and wounds. In 334 cases (Grandidier) the chief bleedings were 
epistajgSp.J£? ; filCjn the mouth, 43; stomach, 15; bowels, 36; urethra, lb; 
lunga*JL7; and in a few instances bleeding from the skin of the. head, Ihe 
tongpfi, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Tjaumatic bleeding may result from blows, cuts, scratches, etc., and ilif 
blood may be diffused into the tissues or discharged externally. Trivial-Opera- 
tions have proved- fatal, such as the extraction of teeth, circumcisidn, or vene 
BQption. It is possible that there may be local defects which make bleedin? 
from certain parts of the body more dangerous. D. Hayes Agnew mentionot 
to me the case a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. prove fatjxl in twenty-four 

hottfSl In tlie slow bleeding from the mucous siu’faces large blood liimorsTiray ' 
form and project from the nose or mouth, forining reinarkable-l(H)king struc- 
tures, and showing that the blood lias the power of (‘oagulation. Tlu' inter- 
stitial haemorrhages may be spontaneous, or may result from m^urv. reteehue 
or large extravasations— ha'jnatomata— may iHcur, particularly aftiu* blows. 

Joint Affsctions . — Tlie knees and elbows are chietly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fexer and 
swelling and pain, and sometimes rtnlness. Jn other instances there is lijiMuor- 
rhagic effusion without fe\er. Konig recognizes three stages: lirst, luemar- 
throsis; secondly, an inflamjuatory pnn-ess, witli feNcr and s|)indle-fornKMl 
swelling, which is apt to he Jiiistaken for tuberculosis; ami, lastly, there may 
be extensive organic changes, which may (‘veii resemble tliosi* of arthritis 
doormans. There are cases with spontaneous luemorrhages into mus<des and 
'joints without (for years at least) external bleedings. 

Abdominal Symptoms . — Intestinal crises, similar to those which occur in 
purpura, may be present and are of great imjHirtance, as the diagnosis of 
appendicitis may be made. 1 liaxe seen two cases. 

Diagnosis. — In the diagnosis of the condition the family tendency is impor- 
tant. A single uncontrollable luvmorrhage in child or adult is not to be ranked 
as haemophilia; but it is only wdieii a pei*son shows a marked tendency to mul- 
tiple haemorrhages, spontani'ous or tiauniatic, which tendency is not transitoiy 
but persists, and jiarticularly if there ha\e been joint alfirtions, that we may 
consider the condition hauiiophilia. Such conditions as epistaxis, rinMirring for 
years — if no otlier haemorrhage occurs — or rcHMirring lui'inaturia from one kid-, 
noy, wdiich has been spoken of as unilateral renal luemophilia, bave no associa- 
tion with the true disease. There is a remarkaldo form of h(‘rcditury epistavis 
w’ith multiple cutaneous naeM — telangiectases. The bleeding comes from the 
dilated spider nievi in the nose, or on the lips, tongue, or cluM'ks (J. JI. Jl. 
Bulletin, 1901). I’eliosis rheumatica is an 0 ( 11*01100 wdiich touches haiinophilui 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. — The patients rarely die in the first bleeding. I’lie younger 
the individual the worse is the outlook, Ihougli children rarely die in the first 
year. Grandidier states that of 152 lioy subjects, 81 died before the termi- 
nation of the seventh year. The longer the bleeder survives the gi-eaier the 
chance of his outliving the teiideiiey; but it may jiersist to rihl age, as sliow’u 
bi the case of Oliver Appleton, the first reported ATiierican bleeder, who died 
at an advanced age of hcemorrliage from a bed-sore and from the urctora. 
The prognosis is graver in a boy than in a girl. In the latter menstruation 
is sometimes early and excessive, hut fortunately, in tlie female iiiembcrs of 
bapmophilic families, neither this function nor the act of parturition brings 
'''ith it special dangers. 

Treatment. — Members of a bleeder’s family, particularly the boys, slwuld 
^ guarded from injury, and pperations of all sorts avoided. Tlie daughters 
Pijould not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the s^tics may be used, Ir epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done go^ in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion lia^ 
been employed, but without success. During convalescence, iron and arsemo 
should be freely used. 

. V , VI. SOUEVY (Scorbutus). 

^ 0 iieflnition. — A constitutional disease characterized by great debility, with 
anaemia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology. — The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy- 
ages. It has been well called the caUmi^y oi sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service. In the mercantile 
marine, cases still occasionally occur, owing to the lack of proper and suitable 
food. 

In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions ; and the leading authorities upon the disorder, now in that coun- 
try, are almost unanimous, according to Hoffmann, in regarding it as infi^o- 
tious. 

In the United States scurvy has become a very rare disease. To the hos- 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for- 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha^ 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer- 
tained that in a large proportion of the cases the diet was composed of brca<l, 
strong coffee, and meat. Occasionally one meets with scurvy among quile 
well-to-do people. One of the most characteristic cases I have ever seen wa- 
in a woman with chronic dyspepsia, who had lived for many months chiefiv 
on tea and bread. Some years ago scurvy was not infrequent in the larif'' 
lumbering camps in the Ottawa Valley. In Great Britain and Ireland it ha- 
become very. rare; only 302 cases were admitted to the Seaman’s Hospital iu 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re- 
port of the American Paid:i|||fe Society, we must infer that infantile scurvy i' 
on the increase in the UnifipStates. 

The precise cauA is unknown; there are three theories of the disease: 

(a) That it is the result of an abs^ce of thoaeingredienta, Hi.the foo'l 
which are supplied by fresh vegetable. What these constituents are has noi 
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yet been defiiutely determined. Garroil holds that the defect is the absence 
gf thCv potaasic salts. Others believe that tlie essential factor is the absence 
of the organic salts present in fruits and \cgctables. Kalfe believed that the 
absence from the food of the malates, citrates, and lactates retliiccs the alka- 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duetto toxic materials in the foods — some unknown organic 
poison the product of dccom])osition. That it is not due to an absence of 
fresh vegetables or the salts of fniits and \eg('tal)les seems to have boiui settled 
by Nansoat-and his comrades, wlio, lixing for months under the most unfavor- 
able hygienic surroundings, hut eating fresh bear’s meat and bear’s blood, 
escaped scurvy. Holst and Frolich in their recent work oppose tins toxic \iew, 
and maintain that the disease is due to the lack in the food of nutrient con- 
stituents which BO far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon la „ specific (as yet unknown) micro-organism. 

OthSJ jEftOtors play an important part in the disease, particularly physical 
and nipral, influences — oycjcqrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the n*treat of an 
army. Among- prisoners, mental depression ])lny8 an important roh\ It is 
stated that epidemics of the disease have broken out in the Krench convict- 
ships en route to New Caledonia even when the diet was nmjily sullicieiit. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself docs not neeessarily cause scurvy. Not 
one of the professional fasters of lat<* years has disphiyiMl any scorbutic symp- 
tom. The disease attacks all ages, but the old arc more siiseoptihle to it., 
Sex has no special influence, but during the sicg(‘ of Faris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy. — The anatomical changes are marked, though by no 
means specific, and are chiefly tho.se associated with hairnorrhago. The blood 
is da^k and fluid. The microscopical alterations are tliose of a severe lunemia, 
without Igueeeyiosis. The bacteriological examination lias not yielded any- 
thing very positive. Practically there are no changes in the blood, either ana- 
to micf^) nr rbpmipnl ^ whlcTTcaff 1)0 regarded as peculiar to tlie disease. The 
skin shows the ccchymoses evident during life. There are haimorrhagos into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in tlie 
kidneys and bladder. The gums are swollen and sometimes ulcerated, that 
in advanced cases the teeth are loo^e and have even fallen out. Ulcer'- are 
occasionally met with in the ileum and colon. Haemorrhages into the mueoiis 
membranes are extremelv common. The spleen is enlarge**! and soft. Paren- 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptomi. — The disease is insidious in its onset. Karlv symptoms are 
loss in weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^d in e\tre‘mc cases to pre- 
8ent a fungous appearance. These changes, repfcrdcd as cliaracteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & pollen, but may be red and not mucli furred. 1 he salivary glands 
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are occasionally enlarged. Haemorrhagea beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymosea 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In par- 

ticu larly in thje legs, there may be effusion between the periosteum* and the 
bone, forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The “ somsjufifilfiioais,” sci'n 
oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood- 
stained. Hasmorrhages from the mucous membranes are less constant symp- 
toms; epistaxis is, however, frequent. Haemoptysis and haematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hajmic murmur can usually be heard at the 
base. Haemorrliagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa- 
tion is more frequent than diarrlioea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGreVs 42 cases. The urine is often albu- 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents arc contradictory. Some authorities have found the phosphates 
^nd potassium salts to be deficient ; others hold that they arc increa^. 

There are mental depression, indifference, in some cases headache, and 
in the later stages deliidum. Cases of convulsions, of hemiplegia, and of 
meningeal ha*morrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVifen separation of the epiphyses. Tliere are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may, indeed, be sometimes below normal. Acute arthritis 
is an occasional complication, 

Diagnoiis.— No ditficulty is met in the recognition of scurvy when a num- 
ber of persons arc affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa- 
tion with manifest insufficiency in diet, and the rapid amelioration with suit- 
able food, are points by which the diagnosis can be readily settled. 

Prognosis. — The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel} 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. A ^ningeal hag^ nAage. ecitero 

and other intercurrent affections may prove fatd. 

Prophylaiis. — ^The regulations of the Board of Trade require that a suffi 
oient sppply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of acoicltMit, tho <)cciirronco of M-nr\\ is rare in 
sailors. 

Treatment. — The juice of two or Ihroe lemons daily and a die! of plenty 
of jBG&t and fresh vegetables suffice to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordercxi, small quantities of scraped 
meat and milk should be given at short inler\als, and the lemourjuiec in grad- 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may Im? more liberal, and 
he may eat freely of potatoes, caljbage, water-cresses, and letiuet*. Tlio slonia- 
titis is the symptom which causes the greatest distress, ^riio permanganaie 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very usc'ful. 
The solution is better than tlie solid stick, as it reaches to the crevices b(jtwi*eii 
the granulations. The constipation which is so common is b(‘st treaknl with 
large enemata. For other conditions, such as hannorrliages and ulcerations, 
suitable measures must be cmployi'd. 

Infantilk Scurvy (Jiarlow^s Disease), 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Geo, in liondon, liavc dcscribeil in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee calleil his cases i)eriosteal cachexia, (bises 
had previously been regarded a.s acute rickets. 

A few years later Barlow made au exhaustive study of the condition withi 
careful anatomical observations. The affwtion is now rccognizinl as infantile 
scurvy, and is called Barlow’s disease. The American Piediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur- 
roundings were good in 303. A majority of the patients were under twelve . 
months. # The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease. There are 
instances in which it has developed in breast-fod infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. ^ 

The following is a general clinical summary, taken from Barlow s de- 
scription: 

“ So long as it is left alone the child, is tolerably (juiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or niherwiso inovwl 
there is continuous crying, and it soon becomes clear that tlie pain is con- 
nected with the lower limbs. At this period the upper limbs tniiy be tonclicd 
with impunity, but any attempt to move the legs or fliighs gives rise to 
wreams. Next, some obscure swelling may be detected, first im one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . Ifio 
swelling is ill-defined, but is suggestive of thickening round tlic shafU of the 
lames, beginning above the epiphyseal junctions. Gradually the bulk of the 
limbs affected becomes visibly increased. . . . The position of the limbs be- 
comes somewhat different from what it was at the outset. Instead of being 
they lie yid inynobile, in a state of pseudo-paralysis. . . . 

AbouTlhis time, if not before, great weakness of the back becomes manifest 
4 $ • 
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A little swelling of one or both scapulae may apfKiar, and the iipix?r limlh 
may show changes. These are rarely so considerable as the alteration^ m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the opi- 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe riiM*s 
another symptom may now be found — ^namely, crepitus m the regions adjaemt 
to the junctions of the shafts with the epiphyses. The upper and lower ex- 
tremities of the femur, and the upper extremity of the tibia, arc the common 
sites of such fractures; but the upper end of the humerus may also Ik‘ ho 
affected. ... A very startling appearance may be observed at this per j oil 
in the front of the chest. The^stemum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may he found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Here also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with puflinoss and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tlio 
above series of events the most important feature is the profound anieniia 
which is developed. . . . The anaimia is proportional to the ai|punt of limb 
“involvement. As the case proceeds, there is a certain earthy-colored or sallow- 
tint, which is noteworthy in severe cases, and when once this is. established 
bruise-like cchymoses may appear, and more rarely small purpurae. Emacia* 
tion is not a marked feature, but asthenia is extreme and suggestive of mus- 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 10S°. At other times it may be normal or sub 
normal.” If the teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in wlioii 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai lo 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes 
thickening and tenderness in the shafts of the bones. In some instances ihc\ 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be uaed. The fr^ 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
fc may be given with a little mashed potato. Orange- juice or lemon-jwj 
should be given three or four times a day. Recovery is usually prompt 
satisfactory. 
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til BTATUS LYMPHATICUS. LYMFHATISM. 

Definitioil. — A rare condition met with chieily in cliildron and youn^ ]H»r- 
sons, in which the lymphatic glands and lymph tissues thronghout I lie IxMly, 
the spleen, the thymus, and the lymphoid bone-marrow are *in a slab* of 
hyi)erplasia. These features have been found a.vsoeialcd wilh rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in (he fact that these pathological conditions have 
been met with froipiently in cases of sudden death, raltnuf and otluMs of tho 
Vienna school, who have written extensively on the subject, lM*lieve that indi- 
viduals with this hyixirplasia have lowered powers of resistance, and are par- 
ticularly liable to paralysis of tlie heart. 

Anatomical Condition. — (a) Lymjmi-ui^vnds.— T he plmryngeal, (lioraeic, 
and abdominal groups are most freipiently alTectc'd. The cervical, axillary, 
and inguinal arc less commonly inxolved, hut th(‘s(‘ glands may show slight 
e^rgement. The lymphatic structures of ihc alimentary tract, the tissues 
0i the tonsils, the adenoid structures in the uppi'r pharynx, and tin* .solitary 
and agminated follicles of the small and large intestines are n^iially much i*n- 
larged. The hyperplasia of the intestinal l}m[>hatic structnns may he tho 
most remarkable, the individual glands standing out like pi*as. 

(6) Spleen. — Enlargement of this organ is usually m(Ml(‘rate in degree. 
Th§ Malpigliian bodies may show very prominently, and wlu'ii amemic may 
look like large tubercles. The organ is usually soft and hypi‘ra‘mic. 

(c) The^iiYAius is enlarged, and may mi*asurc as much as 10 cm. in ^ 
length. It looks swollen and soft, and on setdion may exude a milky white 
fluid. 

(d) The BONE-MAKRuw has been found in a state of, hyperplasia, and the 
yellow marrow of the long hones in young adults, and’ even in ])ersons between 
tho ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cojuditulio tjimj/luiLicu, as it has b(*en called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincidimt. 

DiagnoBis. — The diagnosis of the lymphatic constitution is not always cosy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulncss over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea- 
tures. Signs of hypoplasia of the va.scular system are still more uncertain, 
though Quincke believes that in such instances the left ventricle is diluted and 
die peripheral arteries may be much smaller than normal, 'llie >uhjects have 
'Nually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status LymphaticuB.— What has directed the atten- 
tion of writers more particularly to this condition is the fn‘(picncy with which 
d has been found in cases of unexpected death from very 1 rifling and inade- 
quate causes, as in the case of a death immediately after the pnwentive inocu- 
>=dion with the antitoxin of diphtheria, and during aniethesia in young ch^- 
'hen for trifling operations, as for adenoids or circumci.sioii, etc. ^ Hinkel,^ 
h'lake, and others have studied this question with great care. Lther and 
chloroforp^ seem equally dangerous in these ca'^cs. Cases of sudden d^th of 
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persons in the water, who have fallen in and, though immediately recovorod, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden dealh 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged — the so-called ‘‘Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers are to be referred to this status lym- 
phatlcus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
l}Tnphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death : Eirst, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxaemia. 

Vm. DISEASES OF THE ST7PBABENAL BODIES. 

1. Addison’s Disease. 

Definition. — A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp- 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra- 
renal Capsules was published in ] 855. 

Etiology. — Males arc more frequently attacked than females. In Grc’on- 
how’s analysis of 183 cases 119 were males and HI females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The clnld 
lived for eight weeks, and post mortem the adrenals were found to be largo 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Morbid Anatomy and Pathology. — ^Thcre is rarely emaciation or anseniia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison'i 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis — ^far the commonest con 
dition found. 2. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s ease of malignant nodule compressing the suprarenal vein. 5. Bloo 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degei^erated ai 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entogled in the cicatricial tissue about the adrenals. The spleen has oc( 

V been found enlarged ; a persistent enlarged thymus has been found. 
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f l if ef whicli lia\o Ikvii advaiurtl (o explain llie disease art': 

ThatitjJependcd upon the loss of fnnelion nf ihe adrenals. This was the 
view of Addison. Tlie balance gf expcriiuenlal evidence is in favor of the view 
that the adrenals are functional glands, A\lneh furnish an internal secretion 
eflsentjai"tor13fe"li6rmal mctaholism. Schafer and Oliver have shown tluit the 
human adrenals contain a very powerful extract, which is not, to he ohtaineil 
in of Addison’s disease; they have also studiwl tlie toxic eiri*cU on ani- 
mals of the extracts of the glands. In the cases in which the atln'iials have 
been found involved without ihe syinptonis of Addison's dist»aso, aitvssory 
glands may have been present ; \Nhile in the ran* cast's in which tlic s\nij)toius 
of the disease have been present with healthy adnaials the semilunar ganglia 
and adjacent tissues have bt*en involviHl in dense* adhesions, which may have 
interfered readily with the vesst'ls or lymphatics of the glands. On this view 
Addison’s disease is due to an inadctpiate supply of Ihe adri*nal st'cretion, just 
as myxcGdema is caused by loss of function of Ihe thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must n*inain op(*n ” (Rol- 
leston)! (h} That it is an affection of the alMlorninal sympathetic system, 
induced most commonly by disease of the adrenals, but aisfi by other rhronic 
disorders which involve the solar plexus and its ganglia. According to this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounenl debil- 
ity is the outcome of disturbed tissue metabolism, and the eirculalory, respira- 
tory, and digestive symptoms are dm; to imidieation of the pneumogastric 
nerves. The changes found in the abdominal sympathetic are held to supjMirt 
this view, and its advocates urge the oceurronre of pigmi'iitatiori of the ski 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Brainwell thinks that the symptoms may be in part due to 
irritation of the sympathetic and in part to adrenal inadcK^uacy. 

Symptoms. — in the words of Addison, the characteristic symptoms arc 
“amemia, general languor or debility, remarkable feebleness ot tlie heart s 
action, irritability of the stomach, and a i«ciiliar change of color in the 


i8, as a rule, insidious. The feeUngs of weakness as a rule, 
precede the pigmentation. In other instances the gastro-intestinal symptoms 
thS- weakness, and the pigmentation come on together, there are “ 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There arc itirec^iniportant symptoms : 

(1) iiui Skin.-TIhs, as a rule, first attracts the atten- 

tion of SpaSent-s friends. The grade of coloration 
yellow to a deep brown, or even black. In typical cases it is ‘ 

deeper on the exposed parts and in the repons where he ""ITi 
is SS;rin3^, as the orcol® of the nipples and alM.ut.tho " 

eveTthT'skin is compress^ bh irritated, as by the waistband ^ 
lie confined to the face and hands. Occasionally it is ^ J 

ingiltrophy of pigment, leuc^rma, may occur. Ihe 
oTCSons membr;ines of the mouth conp.£«, and 
meifeOTof Ihe' mucous membrane is not ^ *j,e ^0110 

in chronic stomach troubles, ete. (Fr. Schultze), and is common m the negro. 
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A patchy pigmentation of the serons membranea has often been found. Qxw 
th^iffus^ pigmented skin Uiere may be little mole-like spots of deeper pig- 
mentation, and upon the trunk, pai^cularly on the lower abdomen, they mav 
be “ ribbed ” like the sand on the seashore. - 

(2) Ga8Tro-inte8TJ[Nal Symptoms. — ^The disease may set in with attacks 
of nausea nni(rvomlHhg, spontaneous in character. Toward the close thero 
may be pain with retraction of the abdomen, and oven features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp- 
toms are variable throughout the course ; occasionally they are absent. Attacks 
of diarrhcca are frequent and come on without obvious cause. 

(3) Asthenia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood -pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom ; convulsions occasionally occur. Pain in tlic 
back may be an early and important symptom. 

Anaemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn lias described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

» T he mode of termimition is eitHer by syncope , which may occur even early 
in the disease, by ^adual progressive asthenia, or by the development of tuber- 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosii. — Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment : 

(1) Abdominal growths — tubercle, cancer, or l3nnphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cau.^ 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmopta- 
ti^jijifjhe-akin, and dijihfito. More commonly in overworked persons of con- 
stipated habit and with sluggish livers there is a patchy staining about the 
face., and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, whicn may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(5) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra- 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
•tt moted bv Drummond and others. 



DISEASES OF THE SUPRARENAL BODIES. 


769 


(7) In a few rare instances the pigiiieiiiation in scloroilorinn may bo 
general and deep. 

(8) In the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. Tf not si'cn in a very gotxl light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur" 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Argjria could scarcely be mistaken, and yet I was consulted in a case 
in which ihe diagnosis of Addison’s disease had* been made by several good 
observers. 

(10) Aj^nic when taken for many months may cause a most iniense pig- 
mentation of the skin. 

(11) .With arterio-sclerosis and chronic heart-disease there may Ixj marked 
melanoderma. 

(12) In pernicious aniemia the pigmentation may be extreme, most (H)m- 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in wmmui, which ])er- 
sists for years without change and without any H|)cciai im|)ainnent of health. 

I have met with two cases; in one the pigmentation was a litth* nmre leaden 
than is usual in Addison’s disease; in both the condition had lasttxl some 
years. 

In any case of unusual pigmentation these various conditions must l)e 
sought for; the diagnosis of Addison’s disease is scarcely jiistitiabh' without 
the asthenia. In many instances it is diflicult early in the diM'ase to arrive 
at a definite conclusion. The occurrence of fainting fits, of nau.soa, and gas- 
tric irritability arc important indications. As the lesion of ihe cap.suhis is 
almost always tuberculous, in doubtful cases the tuberculin test may 1)0 used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp- 
toms, the reaction was obtained. 

I^ognoflis. — The disease is ^larp^^y I’hojjascs in which tlic bronzing 

is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great weakness, vomiting, and diarrluea, prove fatal 
in a few weeks. In a few cases flic disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve- 
ment, lasting many months, may occur. 

Treatment. — ^When there is profound asthenia the ^'hould be con- 

fiprd to brd^ as fatal syncope may at any time occur. In three of my eases 
death was sudden. Arsenic and strychnia arc useful tonics. For th(* diar- 
r heea laryp n f bismuth should l)e given; for the irritability of the storn- 
ereasotc^Jiydrocyanic acid, ice, and champagne. The di(*t should be 
lig ht and nu^it ious. Many patients thrive Best on a strict milk diet. 

Treatment hy SuprJircfial Extract. — E. W. Adams has aiirilyzed 97 cases. 
In 7 the condition grew worse, in 3 eases of transplantation d(*ath was attrib- 
uted to the treatment. In 43 there was no effect noticed. lu 31 there was 
temporary improvement; in 16 the relief seemwl permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap- 
peared, and the patient died of an acute infection, which apparently had noth- 
ing to do with the disease. The adrenals vrere found sclerotic. T^e gland 
may be given raw or partially cooked or in a glycerin extract. Tabloids of the 
'Iried extract are given, one grain of which corresponds to fifteen of the gland# 
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Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2 . Other Diseases of the Suprarenal Capsules. 

Adrenalitis, Acute Hcemorrhagic . — ^The lesion resembles that of acute pan- 
creatitis, haemorrhage and necrosis in varying proportions. The clinical picture 
is very complex. Th^ in with pain and vomiting, profound 

prMtration and death j3l few .days. ^^ ses convulsions occur, or 

thSe may be a pipfound myasthe^iia, acute or. subacute. Smldcn death has 
occurred. Injghildr^ the disease may be associated with purpura, cutaneous 
and v^eral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the anaemic vascular skin reflex, described by Sergent as of diag- 
nostic value, is too common to be of much import. 

Hypertrophy . — Tn f^hronifi nephritis and arterio-flclerosis adenoma or dif- 
fuse hyperplasia of the glands has been found, whicli some have attributed to 
l^yp^^drenalism — an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors. — Prim^aiy growths are rare, seconc^ary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special type of 
malignant growth in children characterized by rapid growth, diffuse infiltra- 
tion of the liver, and great distention of the abdomen without ascites or jaun- 
dice (Pepper tertius) ; and Robert Hutchison has described a rernarkuhlo 
^drome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF THE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub- 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, unc^ fe^ings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt coni- 
nletely below the margin of the ribs to a condition in which the tumpr-ma'^s 
in^inges upon the pelvis; indeed, the organ has been found in an inguina’ 
hernia ! In the large majority of all cases the spleen is enlarged. Sometime 
it appears that the enlargement has caused rflaxatioh' of the ligaments; ii 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Posgibly^^raumati^^ ma 
flcrniipfL fnr nf fhp yngpfl Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi' 
qrmptoms. Tqiaitm of the |>edk!le.may produce a very alarming and serioi 
coaditipn, leading to great swelling of the organ, high Jgjsj’j, vt even ^ 
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QAtffiib. A young woman was admitted to my oollengiio Kellv's ward with 
a tumor supposed to be ovarian, but wliich proved lo bo a wandering. mo<lor- 
atcly enlarged spleen. Slic was transferrc‘d lo the imMlieal wanl, where she 
had suddenly very great pain in the abdomen, a largo swelling in Ihe left flank, 
and much tenderness. Halsteil operate<l and found an enormonslv enlarged 
spleen in a condition of necrosis, adherent lo the adjacent jvirta and lo the 
abdominal wall. Ho laid it open freely, and large ncHTotic masses of sphH*n 
tissue discharged for some time. She made a good recovery. 

The dAUPnos is of a wandering splciMi is usually easy unless the organ 1 k*- 
comes fixed and is deformed by adhesions and perisplenitis. The shape Uio 
or^m.and the sharp margin with the notclics are Ihe points to be specially 

The ire pim m i of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a patl under Ihe h*fl costal 
margin. Removal of the displaced organ has lM*en advisiKl and earritnl out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 cases of cnlargiHl sphvn iinil(*r my care, with great 
mobility, causing much discomfort and uneasiness, Ilalsled comph'lely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place. Roth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2. Ruptuke of the Splkkn. 

This is of interest in connection with tlie spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very ran*. Rup- 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc- 
ture. In India and in Mauritius rupture of the spleen is stateil to he very 
common. Fatal luemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms arc those of luemorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 


3. Infarct and Abscess of the Spleen. 

Emboli in the splenic arteries causing infarcts may Ik* either inf(*ctivc or 
simple. They are seen most frc<juently in ulcerative endocarditis and in septic 
conditions. Infarcts may also follow the formation of thrombi in the brandies 
of the splenic artery in cases of fever. They are not very infref|uent in 
typhoid. In a few instances the infarcts have followed thromliosis in the 
splenic veins. They are chiefly of pathological interest. be infarct of the 
spleen may be suspected in cases of 'septicaemia or pytemia wben there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub.^ Occa- 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
W rare conditions of anatomical interest. In Hodgkin s disease the organ 
^y be enlarged smooth, or irregular from the presence of nodular tumors. 

00 
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4. Splenomegaly, Splenic Anabmia, 

Auffimia may be aBSociat^ with many conditions in •which the spleen is 
enlarged — ^in leuksemia, in pernicious ansemia, in Hodgkin’s disease, i 4 ^eir- 
rhosb of Ihe liver, particularly of the hypertrophic type, and in the syphditic 
fonn, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions whicli 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disuse. The foUowii^' groups of cases 
may be described: 

1. dm m t y vrith its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index ; 

severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to haematemeais ; (c) finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D4v6, and others have reported a remarkable sclerosis of the por- 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease iAJinkftown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly; in one the children 

attacked present marked constitutionaF dfotuTbanoofl dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski t 3 rpe, the spleno- 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present, there is no bile coloring matter 
in the nfhrrlnriiT iftTunf 

In Banti’s disease r emova l of the spleen ^offers the best chance of perma- 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
Arggnic and the X-rays appear to have very little influence. 

6. SpLENOMEGALIO POLYOYTHiEMIA WITH CYANOSIS ( VaQUEZ’S DISEASE ) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and (jo nstipation are the gqp^on ^ypiptoiQS. The 
patients may present a curious bi^-r^ color,"^ o^when it is cold an extreme 
degree of cyanosis. It is a chionicuafteotion, lasting-many-^yeaia. In the 
few post-morlems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red-blaod counterpart of leukaemia — fti yth^ythg^ jij ^r 
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In the Quarterly Journal of Medicine, October, 1008, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. l!!alyglebulism without splenic 
enlargement occurs in many other conditions, particularly iu congenital heart- 
d i flpBM a nd after residence at high altitudes. With juimary tuberculosis of 
the Ihcre^has also been associated i)olygloT)ulisin and •cyanosis. But 

apart from all these conditions there is probably a well-dcfineil disease of 
uiiknown etiology with tlie above-mentioned characters. 

X. DISEASES OF THE THTBOID GLAND. 

1. CONOKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the nock l)ecoines fuller at each iiKMistruation, and it was 
an old idea that the gland cnbirgtHl at or afler dc'lloration. 'I’be slight c*nlargo- 
ment at puberty may persist for inonlbs and (anst* ntuMsiiu'ss, but as a rule 
it disappears completely. I do not rcmendjcr a singb' in:^iancc‘ in which the 
goitre has remaijied, though of course Mich a po^.sibdity has to be considenHl. 
From mechanical causes, as tigii t collars, repeated crying, or [U'olonged use of 
t ^ Yoi ^j the gland may swell for a .^hori time. 

2. Acutk Tiiyhoiditis. 

Rar ely p rimary^ it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fe\er, diphtluM ia, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be irivolvtHl, or only one lobe. There 
swelling, pajn gyi pressure, and very soon riMlness over the aifected part. It 
may_ resolve or go on to suppuration. The entire gland may be destroyed and 
myxoedema follow, as in a case reported by Bhields. Basedow’s disease has fol- 
lowed the acute thyroiditis of typhoid fever. 

3. (jOITIUS. 

Definition. — Hypertrophy of the thyroid gland, occurring spuradically or 
endemically. 

Sftmtdw goitre is not uncommon, and is confined almost exclusively to 
W Q m e BL > In, girls at puberty slight enlargement of the gland is very common, 
and it ma^ persist for a year or longer; in rare instances the enlargement per- 
sists. 

The following varieties may be distinguished: (a) rarenchymatous, in 
which the enlargement is general and the follicle.s, usually newly formed, 
(*ontaln ^ gelatinous colloid material, (b) Vascular, in which the en- 
largement is chiefly due to dilatation of the blood- vesMils without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en- 
larged gland is occupied by large cysts, the walls of which often undergo cal- 
cification. 1 mi. J • 

Endemic goitre is rare in the Unitwl States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ifirsch’s Geograph- 
ical* Pathology 90 longer exist. It is most prevalent about the extern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 
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bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire — I lie 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very , prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such a^ KhojMRd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops station^ there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in schools, 
after the holidays. In one instance 161 boys among 360, and 246 girls among 
381, were attacked (Guillaume). 

Symptoiiii.-4The enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-amall, a goitre causes no, inconvenience. ’:\Vhen 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circii in- 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, Sudden death 
occasionally occurs in large bronchoceles. In some instances it may he difficult 
to determine the cause, and it has been thought to be associated, with pressure 
on the vagi. I have reported an instance in which it resulted from hiemor- 
rhage into the gland and into the adjacent tissues. The blood passed into tlio 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
tj^tment is very unsatisfactory. Iodine and various counterirritants extor' 
nally, iodide of potash, ergot, and many other drugs are recommended hv 
writers. The thyroid extract has been used with, success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven- 
ience, operation should be advised. 

4. Tumors of thb Thyroid. 

These are very varied, (a) Adenomata, either simple or malignant 
The. latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
rariouB bones of the body, (h) Cancer, of which several forms have Ix'cu 
iescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids . — ^Anywhere from the root of the tongue 
X) the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce^- 
lory cystic thyroid may fill the upper half of one pleural cavity or even tlie 
autire .side (F. A. Packard). thyroid is hot uncommon, vary- 

ng in si^. from a hemp seed to a pea, usually free in the deep muscle- 

the tongitie, or attached to the hyoid bone. When -enlarged the lingind 
goitre- may form a tumor of considerable size. The true thyroid has been 
ibsent, andl renaoxal of the lingual goitre has been follo wed by myxoedgn i.i 
fStorrsI. 
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5. ExOrJlTllALMIC (ioiTKK. 

{Graves's, Basedow’s, or Parry’s Disease.) 

DeflnitioB. — disease characterized by exophthalmos, enlwigomeut of the 
thjaaiid, and funetional disturbance of the vasc-ulur system. I Ms very possibly 
caused by disturbed function of tlie thyroid gland (liyjierthyroidisiu). 

Hiitorioal Note. — In the posthumous writings of t'aleb llillicr I’arry 
(132h) is a description of 8 ca.ses of Enlargement of the Thyiviid (ilaml in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also deseribed tlie OMiphtlialnios: ‘‘ 'I'he eyes were protrudeil 
from their soekets, and the countenance exhibited an iip|R>aranee of agitation 
and distress, especially in any muscular movement.” 'I'lie Italians claim that 
Flajani described the disease in 1800. I have not been able to see bis original 
account, but Moebius states that it is meagre ami iiiiieenrate, and bears no 
comparison with that of Parry. If the name of any pbysieiaii is to la’ asso- 
ciated with the disease, undoubtedly it should be Unit of Hie disliiigiiisbiHl old 
Bath physician. Graves descrilied ibe disease in 188.') and Basedow in 1810. 

Etiology. — The disease is more frccpient in women tbiin in men. Of 200 
cases tabulated by Esliner, there were 161 females. 'I'be age of onsi't is nsiially ^ 
from tl«atwentieth to the thirtieth year. It is sometimes semi iirseveral mem- 
bers of the same family. Worry, fright, and depressing emotions prei-ede tlie . 
development of the disease in a number of cases. ^ ^ i • 

The disease is regarded by some as a pure neurosis, in favor of which is ^ 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after oiierations upon the nose. Otbeys 
believe that it is caused by a central lesion in the medulla oblongata. In ^ 
support of this there is a certain amount of o.vperimenlal evidence, and m 
a few autopsies ehanges have been found in the medulla. ()f late years the 
view has been urged, particularly by Moebius and by Oreentield, that exoph- 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea), \n 
antithesis to myxa-dema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive-the increased excitability of the nervous Hystoii. - 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. 'Ihc changes in 
the gland in exophthalmic goitre are, as shown by Oreenfleh , "ist, o an orga 
in active evolution— viz., increased proliferation, with the production y 

formed tubular spaces and absorption of the colloid materi£ which is replatwi 
by a more mucinous fluid (Bradshaw T^ecture, 1893). The thyroid extract 
given in excess produces symptoms not unlike thow of ^ 
cardia, tremor, headache, sweating, and prostration. Bcclcre has r^nt y 
reported a case in which exopthalmos developed after an ovt •. 

thrthyroid extract usually aggravates the symptoms of 'f ® 

The most successful line of treatment has 

hulk of the goitre. These are some of the considerations 

that the symptoms are due to disturbed function o e ly chronic 

ably to hJrwIUcretion of certain materials, which induce » ^ of dimmc 

intqixication. Myxoedema may develop m the late sta^s, an _„trilion 

riS^ma and in a few cases scleroderma, which indicate that the nntnbon 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie) , but its significance is unknown. 

Symptomi. — Acute and chronic forms may be recognized. In the acute 
form the -disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but w^ose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi- 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illnesfi. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Ilenr/s care, had marked cerebral symptoms. Tlic 
acute cases are not always associated with delirium. In a case reported liy 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease— exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Tachycardia. — Rapid heart action is only one of a series of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fto, or even higher. Irregularity is not common, except toward the close. Tii 
a well-developed case the visible area of cardiac pulsation is much increased, 
Hie action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
clistinctness the venous pulse in the veins of the hand. The throbbing pulsa- 
“tion of the arteries may be felt even in the finger tips. Vascular erythema is 
eomnLon — ^the face and neck are flushed and there may be a wide-spread ery- 
*thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur witli 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos^ which may be unikteral, usually follows the vascular dis- 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotics, so that a rim «>f 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow^s cases. 
The yision is normal. Graefe noted that when the eyeball is moved downwanl 
the upper lid does not follow it as in health. This is known as Oraefa’s sign. 
The j^pebral aperture is wider than in health, owing to spasm or retraction of 
the upper lid (Stellwag’s sign). The patient winks less frequently than in 

«H-anfiATi tA tbp Iftok of oonvoTgenoe of the two 
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eye», ' Clianges in the pupils and in the (»plic nerves are rare. Tulwilion of the 
retinal arteries is cominon. 

Enlargement of the thyroid commonly (H*ciir8 with the cvophthalinos. 

It may be general or in only one lobe, and is rarely so largo as in onlinary 
goitre. The vessels are usually much dilated, and the whole ghuid may bo 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more conmionly a bruit dc diabh, A double murmur is 
common and is pathognomonic ( Quttm aDn^. 

Tremor is the fourth cardinal symptom, and wjw really first descrilK'd by 
BaseSow. It is involuntary, line, about eight to the second. It is of great 
importance in the diagnosis of the early cases. 

Among other symptoms are amcmia, emaciation, and slight fever. At- 
tacks of vomiting and diarrhcca may occur. The latter may 1 k' very severe 
and distressing, recurring at intervals. The greatest complaint is of the forci- 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flushing is common. Pruritus may lie a severe'and per- 
sistent symptom. Multiple telangiectases have hcim dcsc*ril)(*d. Solid, infil- 
trated oedema is not uncommon. It may he transitory. A remarkable inyx: 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hydrocystoma may occur, and the ccM'xistence 
of scleroderma and Graves’s disease has been frecpiently noticed. Irritability 
of temper, change in disposition, and great mental depression have licen de- 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, ])articularly a 
feeling of giving way ” of the logs. If the ])aticnt holds the head down ai^d 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a nonnal individual ( J ollro v 1 . A feature of inter^t 
noted by Charcot is the great diminution in the electrical resistance, which^^ 
may be due to the saturation of the skin with moisture owing to the yaso-motor ^ 
dilatation (Hirt). Bryson has noted the fact that the clmst expansion may be 
greatly diminished. The emaciation may be extreme. | Glycosuria and^albu- 
minuria are not infrequent complications, "^ruc diabetes may occur. 

The course of the disease is usually chronic, lasting wvcral years. After 
persisting for six months or a year the symptoms may disappear, there are 
remarkable instances in which the symptoms have come on >vith great inten- 
sity, following fright, and have disappeared again in a few days. A c-ertam 
proportion of the cases get well, but when the disease is well advanced recov- 


Diagnoais.— Few diseases are so easily recognized. The difficulty is wth 
the partially developed forms, formes frustes, which arc not unwmmon. ® 
nervons state, the tremor, and tachycardia may \x the 
may be slight swelling of the thyroid with tremor alono. 1 ho greatest diffi- 
culty arises in the cases of hysterical tremor with rapu car • 

Treatment.— (o) The disease is serious enough to 
systematically carn4 out; much valuable time is lost in ^ry-ng v~ 
edies The natient should be in bed. at absolute rest, and see very 
.rtion the iee.1^ n,., be “"f”- J 
the day, and veratrum viride, aconite, or strophanthu y 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(b) Serum Therapy . — Two methods are employed: feeding with the milk 
j^f dethyroidized goats, introduced by Lanz, which is obtainable as a substance 

called rodagcn. Good results have been reported by Mackenzie and others. 
Beebe, oTCne ot*licr hand^glpcs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but tlio 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment . — Removal of part of the thyroid gland offers 

the-beat hope of permanent cure. It is remarkable with what rapidity all ilie 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extr^e tachycardia do not contraindicate it. iTying of the arteries and 
exothyro}>exia are also recommended. '“Excision of the suncrior cervic al ganglia ^ 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ^ 

, Marked benefit has followed the use of the X-rays in a few cases. ^ 


6. Myx(edema ^Alhyrea). 

Definition. — A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a my:^oedema- 
tpu#-condition of the subcutaneous tissues and mental fadure, and anatom- 
ically by atrophy of the thyroid gland. 

Clinical Formi. — ^Thno- -groups of cases may be recognized — ciatinism, 
myxeedema proj^r, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Gbphkwm. — ^T lns remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
‘ time Jiefore puberty. There islremarkable retardation of djB\[^pnaent;ij®tcn- 
tion-4>f the, infimtile state, and *an extraordinary dispiopoitipn .between the 
different parts of the body. T.wa fopns are recognized, the spotadic and the 
6fi/i£mic. Injhe sporadic form the^ gland may be congenitally absent, it may 
be-atpephied3|£ter one .of the specific fevers, or the conditioif im av devel op 
with goitre. - Since wc have learned to recognize the disease it is surprising 
how many cases have been reported. In Great Britain the disease is not 
uncommon, and many cases have been reported. 

The condition is ra^sly^ecognized before the infant is six or seven 
numihs old. Then it is noticed that the cluld does not grow so rapidly and 
is npt bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the skin very dry. Usually by “the end of the 
first year and during the second year the signs become very marked. The 
fafi8^4s4arge, looka. bleated, the eyelida -are puffy and swollen; the ake nasi 
are,.:Qlick, the nose looks depressed and flat Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swidlen, tiio legs are thick 
and'Bhsrt^ the hands and feet are undcvelopinl and jHidgy. The face is ^ 
pal^i.and sometimes has a waxy, saljow lint. The findnuelles ronuiin open; 
there is much, muscular weakness, and the child can not supi)(>rt ilsidf. In the 
supraclavicular regions there are large pads of fat. The child does not develop 
mentally; there are various grades of idipey and iinl>ceilily. 

A very interesting form is that in which, after the child hks thriven and 
developed until its fourth or fifth year, or even later, tlie symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxtedema. 

JUnfjjuttii’yr rrP.UniAm. occurs uiuh'r local coiulitious, as yet unknown, in asso- 
ciation with goitre. It is met with chietly in Switzerland and parts of Italy 
and France. 

* l^ho-diagnosis is very easy after one has so('n a case or goo<l illustrations. 
lufflyatej^-yGar or so old sometimes hevome tlabhy, lo^e their vivacity, or show 
a p rotuberfil^t abdomen and lax skin with slight cretinoid uptK*arancc. These 
I milder forms, as they have been termed, are probably dm‘ to transient func- 
tional disturbance in the gland. There is rarely any dilliculty in r(H*ognizing 
thp different other types of idiocy. 'Ihe condition known as fwtal rickrla, 
achondroplasia, or oJiondrodysirophui fadalis, is more likely to be mistaken 
for cretinism. The children which survive birth grow up ns a rtmiarkable 
form of dwarfs, characterized by short m*ss of the limbs (micromelia) and 
enormous enlargement of the articulations, due to hy[)erp]asia of the carti- 
laginous ends of the bones. .Infanlilism — the condition ebaraeterized by a 
preservation in the adult of the exterior form of infancy.with the non-apjHjar- 
ano<^ of the secondary sexual characters — could scarcely be mistaken for 


cretinism. ’* 

Myxckdema of Adults {fjuirs Disease) this, women are very much 
more frequently affected than men — in a ratio of G to 1. Ihc disease may 
affect several members of a family, and it may l>e transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems tolhava no 
special relation to tlie catamenia or to pregnancy ; the symptoms of myx(e<lemn 
may disappear during pregnancy or may develop post partum. Myxeedema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer- 
ica as in Fngland. In sixteen years I saw only 10 cases in lialtimore, 7 of 
which were in the hospital. C. P. Howard has collated 100 American (jases, 
of which 86 were in women. The .sy nip toms of this form, as gi\cn ly )r • 
are m Rrlrpd ippTpuR e in the general bulk of the body, a fiym, inelastic swe 
i ng of th e skin, which does not pit on pressure; dryness and roughness, 
whidL tend, "with the swelling, to obliterate in the face the lines of ex- 
pression; imperfect nutrition of the hair; local tumefaction of skin and 
subcutaneous tissues, particularly in the supraclavicular region. le p y^ 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish pate i. lere is a 
striking slowness of thought and of movement. 1 be memory lecomw ^ 
fective, the patients grow irritable and suspicious, and there may be - 
ache. In some instances there are delusions and hallucmations, leading 
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a final condition of dementia. The gait is heavy and bIow. T]\g tempom- 
' ture may be below normal. The functions of the heart, lungs, and abdom- 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroul 
gland is diminished in size and may become completely atrophied and con- 
verted into a fibrous mass. The subcutaneous fat is abundant, and in oiu* 
or two instances a great increase in the mucin has been found.. The larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxcsdeimi 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, then 
had tachycardia with tremor and active delirium, and died within six months 
of the onset of the symptoms. 

OwfiftATiVKMYXOfiDEMA; Cachexia Strumiphiva.— llofslcy, in a ^ries of 
interesting experiments, showed that complete removal of the liiyroid in mon- 
ies was followed by the production of a condition similar to that of my\- 
ojdema and often associated withtspasms or^ietanoid contractures, and follo\vc<l 
i^hy apathy andwcoma. When the monkeys were kept warm myxeedema was 
" averted, and, instead of an acute myxaHlema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa- 
tion of the thyroid in man. K ocher, of Bern, found that after complete extir- 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxonlema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or iC 
there are accessory glands, which in animals arc very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. 0|)erativc mjx- 
cedema is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraVs, referred to in previous editions of this work, ha^ 
since been cured. 

The diagnosis of myxeedema is easy, as a rule.* The general aspect of the 
patient — the. subcutaneous swelling and the pallor — suggests Bright’s 
which may be strengthened by the discovery of tube-casts and of albumin iu 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergonSrilW-JW^Ji^^i^ pseudo-Hpomata of Vemeuil. 

Treats^nt. — ^The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.^ven temperature, and should, 
if possible, move ^ a. warm climate during the winter months. Repeated warm 
bat]^ with shaiupOQWg.ai».- useful. (Xur art has made no more brilliant 
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advance than in the cure of these disorders due to disturbeil fuiieiiou of tho^ 
thyroid gland. That we can to-day rescue children otherwise tl(X)iu(*il to help-'^ 
less idiocy — ^that we can restore to life the hopeless victims of myxeedema — * 
is a triumph of experimental medicine for which wo are indehliHl very largely 
to Victor Horsley and to his pupil Murray. Transplantation of tin* gland was 
first tried; then Murray used an extract subcutaiuH)usly. llivtor Macken/ie in 
Ijondon and Howitz in ('o}K*nhagen introduced the methcnl oV riH*<ling. We 
now know that the gland, taken either fresh, or us the watery or glycerin ex- 
tract, or dried and powderinl, is cxpially cflicacious in a majority of all thi* cas4*s 
of myxeedema in infants or adults. Many preparations are now on the mar- 
ket, but it makes little dilfcronce how the gland is atlministen**!. M'he dri»*d 
powdered gland and the glycerin extract are most convenient. It is wi*ll to 
begin with the powdered gland, 1 grain thriH* times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The; dose* may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rajiid pulsi*, and d(*lirimn; in rare instaiu'cs tonic 
spasms, the condition to which the term Ihffroidism is aiiplii^l. The results, 
as a rule, are most astounding — unparallohHl by anything in the whole range 
of curative measures. Within six weeks a ])oor, fi'i'hle-minth'tl, toatl-like cari- 
cature of humanity may be restored to mental and bodily lM‘allh. lioss of 
weight is one of the first and most striking etTects ; one of my patu’nis lost over 
30 pounds within six weeks. The skin becomes moist, the* urine is increase**!, 
the perspiration returns, the temperature rises, the ]mlse-rate (juickeais, and the 
mental torpor lessens. Ill elh'eds are rare. MVo or threxi case*s with ohl heart 
lesions have died during or after the treatment; in one instance a temporayy 
condition of Graves^ disease was induced. 

The treatment, as Murray suggests, must lie carrieel out in two stages — 
one, early, in which full doses are given until the cine is elfecUMl; the other, 
the permanent use of small doses sufficient to preserve the normal metaliolism. 
In the cases of cretinism it seems to l>c necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau- 
mann found in it minute quantities of a compound containing iodine, li has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben's estimate of the weight of the organ at birth — 13 
grammes — is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and al the scc»md year 
26 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are ‘^tracas of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be^ 
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found in Fricdleben’s remarkalilc monograph, Die Physiologic dcr Thyiuua- 
driisc, 1858. The following arc the most important conditions: 

I. PertUtence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulness along the left sternal border. 

II. Hypertrophy of the ThymnB. — ^The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge- 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma^ ^e to pressure from the enlarged gland. A 
number of observers liave attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many Gennan writers consider 
thymic asthma identical witli the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged tliymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vei*tebraljjplumn is 2.‘^ 
cm., a space which he thinks might be completely filled by ai^nlargcd and 
congested thymus.' SiegeFs case also points to the possibility of this com- 
pression. K boy aged two and a half years had had for two weeks cough 
and bronchial rfiles with dyspnoea, which was more or less constant with' noc- 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspnoea, and made a complete recovery 
(Berl. klin. Woch., 1800, No. 40). From a cliild aged two montlis (dyspnanc 
from the eighth day) Kding removed a ])orlion of the thymus, leaving the 
Bubstemal part. These are cases that go far to disprove Fri^leben’s dictum — 
aa. gieht Icein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exhaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(ij Tliymus Enlargement and Sadden Death. — In considering the ques- 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death, ^o 
greiUps-oL cases, arc met with in the literature : J^kst, such instances as those 
described by Qrawitz, Jacobi, and others, in which young infants have been 
either found dead in bod or have been attacked suddenly with dyspnoea, have 
become •cyanotin and died in a few minutes. In such cases the thymus has 
been found gre4kly enlarged, and death has been thought to be directly due 
either to.prcssure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis) , or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as ansesthesia or while bathing. In a number of these cases 
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not only has the thymus been found onlargnl, but tlie spleen and lymphatic 
tissues generally. The question is one .of eonsiderablc inedico-legal interest, 
and has been spoken of under liyiupbaiisin. 

BoUeston reports a case of sudden death after signs of cardiac failure last- 
ing for only twenty niiriutes, in which Ihere was hyperplasia of a persistent 
thymus. The gland with the trachea weighwl 1 1 ounces. 

(c) Atrophy of the Thymm . — ^^Phe condition may he primary, found acci- 
dentally in a child without any other pathological changes e\e(*pt a wasting 
or marasmus. To this association Ruhrah has called special att(Mi1ion. The 
secondary atrophy is common in tuherculosi^and other chronic maladies. 

(d) Thymus Qland and Exnphllialmlc Goitre . — 'Phal there is some asso- 
ciation between these conditions is urged on two grounds: First, the per- 
sistence of the gland in (1 raves' disease. W. W. Ord and Ih^dor Mackenzie 
state that it has been found enlarginl in all the cast's examiiUNl at St. ^Phojnas’s 
Hospital. Hektoen concludes from a \ery thorough study of the question 
that the coexistence is more than accidental. Sccimdly. the good results which 
are stated to follow' the foodijig of the thymus gland in ({raves' disease are held 
to l^r out the idea that the enlargement during life is compensatory. The 
general concjjjpion, however, reachc<l by Hector Mackenzie' and by Kinnicutt 
is that the thymus feeding has at best only slight ijifluencc upon ({raves’ 
disease. 

It is interesting to noie in connection wiih the (piesiion of enlarged 
thymus and sudden death that two of Hale White’s cum's of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with wdiich enlarged thymus has liecri associated 
may bejnentioned epilepsy (Ohlmacher). • 

III. Other Morbid Conditions of the Thymus. — Ifamorrhaycs are not un- 
common, and are found particularly in chddren wlio have died of asphyxia. 

Turnoff of the gland, particularly sarcoma and lympho-sareoma, have bt'cii 
frequently d6scrih(*d. Many mediastinal tumors originate in the' remnants of 
the thymus. Dermoid tumors and cysts hav(* alsp lieen nu't with. ’Puliercu- 
losis of the gland, chiefly in the form of miliary nodules, is w'i'll des<.*rilKKl in 
Jacobi’s monograph. There is a w'ell-authcnlicatc'd ease in which it wds pri- 
mary. Focal necroses in* dijihiheria have also h(*en described by .Facobi. 

Abscess op the Thymus. — The condition described by Duliois, in which 
there were fissure-like cavities tilled with a purulent tluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to he 
a n? 9 t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

Xn. INFANTILISM. 

Asqoaaliai^with .lp^ or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by fhc persistence of 
the physical features of childluiod after the [M'rifxl (d pulKjrty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the figepndjary sexual characteristics — namelv, the changiis in the figure, as seen 
in the adult, the presence of the facial, pubic, and a jd l ia ry hair, and the l^yyn- 
gftqj fnlflrgPTnAnt with th<> j nrn^>tjioniHng changes jl^thc VoicC. There is U8U- 
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allv a corresponding failure in the mental developmetit, so that the “dividual 

in'mind .s .ell .e in Wy Ijpe* h.ve !>«« do- 

The following are the most important . i -i. j i 

i Myxedematous Infantili8m.-This has already been described under 
cretinism^ Here there is no question that the thyroid madequaey is jespon- 

^The^LirSn Type of Infantilism.— “ In this variety, the ^figure is so 
^niali iMt It first J^ht, it looks like that ofa chUd. When the Patiejit is 
strinned however his" outlines are seen to be those of an adult and not those 
f pl^ilflhood The head is proportionately small and the trunk well-formed, 
broadlmpared to the hips, and the bony prommences 

iPiilra 

coifsaii'miiiity are also mciitioiiod. 'I’he various causes hadiii ui. 

ulav an iinpoHant part— iiisulficieiit food, chronic poisoning by tobacco lead, . 

ffd .“remy HedLtive arterial development is suggested by some writers as , 

““ 'SCm Bramweli has described a condition of retarded 
eiated with chronic diarrluca, which he has called pancreatic infaiitilisiil. Oiu 
paient gained remarkably in two years under the use of the pancreatic extra - . 
and it is sm’-gested that pancreatic internal secretion was detective. 

3 Ateliosis- Progeria.— Under the.se terms, signifying continuoiil youtl 
au/mvmvture old L Hastings Gilford has described interesting types of 
dtrN aiei^victies^of ateliosis; tbca^noial, an infantilisiii with- 

out any connection with cretinism, syphilis, or congenital heart disease U 
? oHcn Lre a delay than an arrest of development. Tho.sexual form is the 
“ Toni Thiiinb ” variety of dwarf. There is a similar delay in developmem 
until puberty, when tli'c sexual organs mature and the body becomes set 
stereotvned as a miniature man or woman. . . 

Exogeria is a remarkable condition in which, with infan ' ® nnnpa.r 

statu^nd proportion, there is premature decay, as shown in the facial appear 
ance attitude, loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (semle) changes in the viscer . 
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DISEASES OF THE CIRCULATOEY SYSTEM. 

A DISEASES OF THE PERICARDIUM. 

I. FERICASDITIS. 

Pebicarditis is tlie result of infective processt's, primary or secondary, or 
arises by extension of inflaiiinialion from contiguous organs. 

Etiologfy. — PniMAHY, so-called idiopathic, inilainmation is rare; hut it has 
been met with in children without any evidence of rheuniatism or of any local 
or general disease. Certain of thest^ cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may l)e from within, due 
to the passage of a foreign lK)dy— a needle, a pin, or a l)on(j---througIi the 
oesophagus — a variety exceedingly common in cows and horsiis. 

SECi^ABY: (a) Most frequently in connection with rheumatism. The 
percent]^ given by different authors ranges from thirty to seventy. Iti our 
330 cases of rheumatic fever (dohns Hopkins Hospital) pericarditis occurred 
in twenty— practically 6 per cent. The articular trouble may lx* slight or, 
indeed, the disease may be jussociated with acute tonsillitis in rheumatic sul)- 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may preccnlc the arthritis, (b) In septic pro- 
cesm; in the acute necrosis of Ixinc and in puerperal fever it is not uncom- 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
distose. (d) In the fevers. Not infrequent after scarlatina; it is rare in 
mfiafiles, smallpox, typhoid fever, and diphtlieria. In pneumonia it is not 
uncommon, occurring in 31 among ()()5 in my clinic (J. A. Chatard). ]*ost 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
freft}uent in double pneumonia, and in our series with dii5case of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; inf only H of these was 
arthritis present, {e) Terminal pericarditis. In gout, in chronic BrighPs 
disease— pmcflfdi/fi brightique of the French— in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all sorts a latent pericarditis is common 
and is usually overlooked. ^ . 

(/) By Extension.— In pleuro-pneumonia it forms a serious complication, 
and was present in 6 cases of 100 wst mortems (Montreal General Hospital). 
It is most often met with in tne pleuro-pneumonia of children and of 

775 



776 


MSEASES OF TEE CIRCULATORY SYSTEM. 


alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puni 
lent myocarditis, and in aneurism of the aorta pericarditis is occasionalI\ 
found.. It may also follow extension of the disease from the mediastin:il 
glands, the ribs, sternum, vertebraj, and oven from the abdominal viscera. I'ln* 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chic'f 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the fcetii'^. 
In the new-born it may result from septic infection through the navel 
' Throughout childhood the incidence of rheumatism and scarlet fever mak(‘- 
it a frequent atfcction, whereas late in life it is most often associated with 
‘ tuberculosis, BrighPs disease, and gout. Males are somewhat more frequent l\ 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak^ 
of pneumonia with this as a fretpicnt complication. 

Of 100 consecutive cases at the Boston City Hospital, in 51 the exudate 
was dry, in 41 serous, in 1 hiemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu- 
monia in 18; and in 7 chronic nephritis. Of the 100 cases 43 died (S^rs). 

Acute Fi urinous Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
which can be lifted with the knife, showing beneath an injected or ecchymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move- 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem- 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance — the so-callcd hairy heart of old writers — cor villosiinu 

Injnild grades the subjacent muscle looks normal, but in the more pro- 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muscle presents a pale, turbid appearance. Many of these 
acute cases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in the meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms. — Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective ^^^s, and 
this is the reason why it is so often overlooked, and why in hospitals the dis- 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rarel\ 
excited by pressure. It is more marked in the early stage, and may be 
rrferred either to the pnecordia or to the region of the xiphoid cartilage. 
Instances are recorded of pain of an aggravated and most distressing char- 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It w as a nilb not high, rmvly oMwiing lO;*.:)'. hi rheuinalio 
cases hyperpyrexia has been observiHl. 

Physical Signs. — Inspection is negative; iHil^mlion may reveal the pres- 
ence of a distinct fremitus caused by the rulibing of the miigdieiied peneardial 
surfaces. This is usually best marked over the right veiilriele. It is not 
always to be felt, even when the friction sound on au.seiiltalipn is loud and 
clear. Auscultation: The friction sound, due to ih(‘ moxemeiil of the peri- 
cardial surfaces upon each other, is one of the mo>t distinetixe of phv>ical 
signs. It is double, eorresponding to the systole and diastole; but the syn- 
chronism with the heart-sounds is not accurate, and the to-and-fro murmur 
usually outlasts the time occupiiHl by the Jirsl and Mvond sound. In rare 
instances the friction is single; more fmiiuMitly it appt'ars to hi' triple in cliar- 
acter a sort of eant^i* jliytlmi ^I'he .sounds ha\(* a peiailiar rubbing, grating 
quality, characteristic when once r(‘cogni/.4‘d, and raiviy Miiiiilat(‘d by endo- 
cardial murmurs. Sometimes imstead of grating tben* is a creaking (jnality— 
the bruit de cuir nn//— the new-leather murmur of the Kreiich. 'Phe peri- 
cardial friction appears suiierticial, very clo.st* to the ear, and is iiMially inten- 
sified by pressure with the stethoscope. It is best heard o\(‘r the rigdit ven- 
tricle, the part of the heart which is most cloudy in contact with the front 
of the chest — that i.s, in the fourth and lifth interspaces and adjacent portions 
of the sternum. TIktc are instance's in which tiu* friction is nio^l markc*d at 
the base, over the aorta, and at the snjM'rior ri'lb'ction of the pi'ricardium. 
Occasionally it is best heard at the ape.x. It may bc‘ limited and beard ox'r a 
^c^y narrow area, or it may be transmitted up and down tbe stmniim. M’lu're 
are, however, no dotinilo lim*s of transmission as in tbe (‘iidocardial murmur. 
An important point is the variability of the sounds, both in jKisition amj 
quality; they may be heard at one visit and not at anotlu'r. 'I'he maximum 
of intensity will be found to vary with jiosition. Friction may be present 
with a thin, almost imperceptible, layer of cMidati*; on tbe other hand it may 
not be present w’ith a thick, huttery layer. The rub may In* entifi'ly obscuriHl 
by the loud bronchial rales in pneumonia, in which diseasi' pi'ricarditis is not 
recognized clinically in more than half the eases, only i:i in ;J1 case.s in my 
series. 

Diagnosis. — There is rarely any ditliculty in didermining the presence of 
a dry pericarditi.s, for the friction .sounds are distinctive. 'IMie double luurjiiur 
of aortic incorapetency may biuudatc cloudy the to-and-fro pericardial riik 
I recall several instances in whicli this mistake w'as made. The constant char- 
acter; of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditioas of the di-sca-sc should be sullieient to 
prevent this error. 

I have never known an instance in which pericarditis was mistakmi for 
acute endocarditis, though writer*^ refer to such, and give the dilfcrcritial diag- 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Pleuro-pericardial friction is v<»ry common, and rnav be a'-^m iated wHh 
endo-pericarditis, particularly in ca^cs of plcuro-pneumonia. It is frequent, 
too, in tuberculosis. It is Ixist hcanl over the left bordm’ of tbe heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadded^ usually 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lunj; 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a series pf fine crepitant sounds, systolic in time, often very dis- 
tinct, suggestive of pericardial adhesions, but heard too frequently for thi.s 
cause. 

Course and Termination. — Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous lanjinsB gradually become con- 
verted into connective tissue, which unites the pericardial leaves firmly to- 
gpthcr. A very thin layer may clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a ^‘dry’^ to a moist” pericarditis, or the peri- 
carditis with effusion. 

In 'a few instances — probably always tuberculous — the simple plastic peri- 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Perioakditis with Effusion. 

^ Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and scpticajmia, and sets in 
usually with the symptoms above described, namely, praecordial pain, with 
slight Jfiver or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp- 
toms, and, after a week or two of failing health, slight fever, shortness of 
brea^, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called s{)ecial attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siae, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, haemorrhagic, or ])urulent. The amount varies 
from 200 or 300 cc. to 2 litres. ^In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with' ffiic k. creamy fibrin, which may be 
in ridgfii^r honeycombed, or may present long, villous extensions. The 
parietal layeTmay be several niillimctrea.iii..tli.iekness and may form a firm, 
leathei^ membrane. Thejnemoirhagic exudation is usually associated with 
t^ibarculous, or with cancerous pericarditis, or with the disease in the aged. 

l^ph is less abun^nt, but both surfaces are injected and often show 
numerous hesmorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac.J* In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion i.s really 
sero-purulent, a thin, turbid exudation containing flocculi of fibrin. 
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Thu pericardial layers are greatly tliickenod aiid covoretl willi lilirin. When 
the fLuii is pus, they present a grayish, rough, granular surface. Soinctimcs 
there are distinct erosions on the visceral membrane. The heart muscle in 
these cases becomes involved to a greater or loss extent, and on stHMion, the 
tissue, for a depth of from 2 to mm., is pale and turbid, and shows evi- 
dence of fatty and granular change. Kiuhnarditis eiH'xisls fn'tpiently, hut 
rarely results from the extension of tlie inllammalion through the wall of 
the lieart. 

S]nnptoin8. — Even with copious effusion tlie onset and wurse mav he so 
insidious that no suspicion of the true nature of the dis(»ase is aroustxl. 

As in the simple pericarditis,' ptiin may he present, either sharp and stab- 
bing or as a sense of distn^ss and discomfort in the cardiac region. It is more 
frequent with effusion than in the ])lastie form. Pressure^ at the lower end of 
tlie sternum usually aggravates it. Dyspnma is a common and important 
symptom, one which, perhaps, more than any other, excites su<pi(Mon of grave 
^sorder and leads to careful examination of heart and lungs. The patient is 
r^less, lies upon the left side or, as the etfusion increases, sits up in IhmI. 
Associated with the dyspnma is in many cases a peculiarly dusky, anxious 
countenance. The pulse is rapid, small, sometimes irregular, and may pre.scMit 
the characters knoA^Ti as jmlsus paradoxm, in which iluring (»ach inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great 
part, to the direct mechanical effect of the fluid within the j)ericardiurn which 
embarrasses the heart’s action. Other ‘pressure effects are distention of the 
veins of the neck, dysphagia, which may be a markwl syrnptonj, and irritative 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important prchsurc effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a large portion of the antero- 
lateral region of the left side that the condition has freipiently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspnoea. 

Qxeat icstlcssness,* Insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp- 
toms are assbeiated with the hyperpyrexia of rheumatic cases, but apart from 
the ordinary delirium there may l)e peculiar mental symptoms. The patient 
may becomey melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Sibson, who has ^pcicially de- 
scribed this condition, states that the majority of such cases recover. (Ihorca 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Physical Signs. — Inspection . — ^In children the/ pnecordia bulges and 
with copious exudation the antoro-lateral region of the h*fl chest becomes 
enlarged. A wavyympulse may Iki seen in the third and fourth intersflfceesjiror 
there may be no impulse visible. The intercostal spaces bulge somewhtft aikd 
there may be marked cedema of the wall. The epigastrium may be^more' 
pro^jinent, 4 Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin- 
ished. The diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 
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Hiklpdlion . — A f^radual diminution and final obliteration of the cardiac 
shock is a striking fealurc in progressive effusion. The position of the apex 
l)pat is not constant. In large effusions it is usually not felt. In children as 
the fluid collects the pulsation may be best seen in the fourth space, but thi.s 
may not be the apex itself. Ewart maintains that the position of the apex 
bga^ unaltered, or even dQprgssed. The pericardial friction may lessen with 
theeTFusion, though it often persists at the base when no longer palpable over 
the right 'ventricle, or may be felt in the erect and not in the recumbent pos- 
ture. Eluetuation can rarely, if ever, be deteeted. 

Percussion gives most im]X)rtant indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dulness. The form of this dulness is irregularly pear-shaped; the base or 
l)]-oad surface directed downward and the stem or apex directed upward toward 
ihe manubrium. A \al liable sign, to which Kotch called attention, is the 
abseucKi of resonance in fhe fifth right interco^al space — the ca^o-b^atic 
angle. In the left infrascapiilar area there may be a patch of diinUdsliSnfcso- 
nance or even llatness ( Ewar t ) . 

Aiuiculialion . — The friction sound heard in ihe early stages may dis- 
appear when ihe effusion is copious, but often iiersists at the base or at the 
limited area of the apex. It may he audible in the erect and not in the recum- 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with the increase in the effusion may become so inullled and indistinct as to 
be scarcely audible. The heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
l>ersistcnt accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The antem-lateral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a moilifled percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate- 
rially this modi lied percussion area, over which on auscultation there is cither 
feeble or tubular breathing. 

Conne. — Cast’s ^arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction ijuirnnir has been 
dfitectiHlr t he, practitioner should firsjt outline with care — using the aniline pen- 
cil or nitrate of silver — the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the a|>ex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. I'c such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may \yc absorbed is surprising. The possi- 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica- 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
mle, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal roMilt mav follow in 
three or four days. More commonly, when doalli wenrs willi larjro Hriision, it 
it not until the second or tliird woi'k and takes place l)\ fr,'a(lual a.sIluMiia. 

Projfnoiil. In the scro-libriiK>us elliisioJis the outlook is'j^ood. and a larj^o 
majority of all the rheumatic cases rivover. MMie |)urulenl (*irusions are, of 
course, more duu^rous ; the septic eaM‘s are usually fatal, and j-e(M)\ery is rare 
in the slow, insidious tuberculous forms. 

Diagpioiis. — Probably no serious disease is so frcMpuMitly overlooked by the 
])ractitioner. I’ost-mortem experiencv shows bow ofliMi ]H'ri(‘ardilis is Jiot 
recognized, or goes on to resolution and adhesion wilboul allraeling notice. 
In a case of rheumatism, wateluHl from the outset, with the attention dinrteil 
daily to the heart, it is one of the simplest of diseases to diagnosis; but when 
one is called to a case for the first time and iiiuK pm'liajis an ineri*ased area 
of prfECordial dulness, it is often very banl to tb'liMMuiiu* with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing IkIwi^cu dilatation of the heart 
and pericardial effusion. Although the dilfcriMitial signs are simple miougli 
on paper, it is notoriously difUeult in (pertain <*ases, |)arti(‘uhirly in stout yicr- 
sons, to say which of the conditions exists. The* points wdiicli di*serve atten- 
tion are: 

(a) The character of the impulse, which in ililatation, yiarticularly in 
thin-chested people, is commonly visible and wa\>. 

(b) The shock of the cardiac sounds is more distinctly palyiable in dila- 
tation. 

(c) The area of dulness in dilatation rarelv has a triangular form; nor 

does it, except in cases of mitral st(*nosis, reach so high along tiu; left stiTual 
margin or so low in the fifth and sixth intersjiaccs irilhouf or palpnhlr 

hiipulse. An u|)j)er limit of dulness sliifting with change of position s[K*aks 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharj), valvular, or 
fcctal in character; gallop rhythm is common, wlujreas in elfiision the sounds 
are distant and mu tiled. 

(e) Rarely in dilatation is the distention sufficient to compress the lung 
and produce the tympanitic note in the axillary r(*gion. 

The numlicr of excellent observers who have acknowledged that they havi^ 
failed sometimes to discriminah* hetwx*en these two conditions, and who have 
indeed performed paracentesis (ordis instead of paracentesis pericardii, is per- 
haps the best comment on the difficulties. 

Massive (1^ to 2 litre) exudations have laxin confouiuled with a pleural 
effusion. On more than one occasion the piricarduim has hocn lappt'd und<*r 
the impression that the exudate was pleuritic.* The flat tympany in the infra- 
scapular region, the absence of w'cll-dcfinefl movable* diilncsN, and the feeble, 
muffled sounds are indicative points. Followed from dav to day lh(*r(! is rarely 
much difficulty, hut it is different when a patient H*en for flic first time pre- 
sents a large area of dulness in the antero-Iateral region of the h'ff chest, and 
there is no to-and-fro pericardial friction murmur. Many f»f flu* cases have 
been regarded as encapsulated pleural effusions. 

* A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three cases 
n our series we should have tapp^ the sac ; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira- 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw.^ 
the exudation is usually scro-fibrinous ; in septic and tuberculous cases it i> 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may bo huunorrhagic. 

Treatment. — The patient should have 'absolute quiet, mentally and bodilv, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur- 
pose, such as aconite or digitalis, are of doubtful utility, t Ixx;al bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pncumonia. \ The ice-bag is of great value. 
It may be apjflied to the pnecordia at first for an hour or more at a tiim*, 
and then continuously. It reduces the frequency of the heart’s action and 
seems to retard tlie progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adoptcil ; .Blisters to the pnecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, liow quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. ’fh(‘ 
action of the kidneys may be promoted by the infusion of digitalis and potas- 
sium acetate. 

•* With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjic pericardium should l>o 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri- 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory. 
I^rith an earlier operation in many instances and a more radical one in others 
incision and free drainage, not aspiration, when the fluid is purulent — 
the percentage of recoveries will be greatly increased. Bepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chbonio Adhesive Pericarditis {Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Sequira 
has pointed odt, the danger is here directly in proportion to the amount of dila- 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid hajr 
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in which it is enclosed, is the im|)orkiit factor. There an* two groups of 
eases of adherent pericardium : 

(a) Siin])le udliesion of tlie peri- and cpicardial layers, u cominon seipiencc 
of pericarditis, met willi post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, wliicli in 
a large proportion of the case's is neither dilated nor hyperlro|)liicd. 

(b) Adherent pericardium witli chronic mediastinitis ami union of the 
outer layer of the pericardium to the jileura and to the chest walls. MMiia 
constitutes one of the most serious forms of cardiac disease', particularly in 
early life, and may lead to an extreme grade of hy|K‘rtrophy and dilatation of 
the heart. The peritoneum may he involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. — The symptoms of adherent jiericardinm an* thos4» of hyper- 
trophy and dilatation of the lieart, and later of cardiac iiisuniciency. (J. I). 
Jlead in a careful study of 51) cases <livides them into a Muall silent group 
with no symptoms, a larger group w'ith all the features of canliae disc'ast*, and 
a third group, coiiijirising II cases in his s<‘ries in which Hu* features W4*n* 
hepatic. 

Diagnosii. — The following are important points in Hu* diagnosis: Inspec- 
tion. — A majority of the signs of value 0)1110 under this lu‘ading. («) 'I’lie 
pnecordia is prominent and there may lie marki'd a.symmetry, ow'ing to Hu* (*nor- 
mous enlargement of the heart. (/;) The extent of the cardiac impulse is greatly 
increased, and may sometimes be m'cii from the third to the sixth inic'rspaces, 
and in extreme cases from the right parasternal liiu; to outside the left nijiple. 

(c) The character of the cardiac impulse. It is undulatory, w'uvy, and in 
the apex region there is marked systolic retraction, (d) Diaphragm j)he-, 
nomcna. J. ¥. 11. Broadhent has calk'd attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia- 
])hragm there is with each pulsation a systolic tug, which may he communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long lunm rwognized in the region of the sevi*nth 
oc.,dghth rib in the left parasternal line, but Dr. BroadUml (tailed attention 
to the fact that it was frequently best seen on the left side behind, heiwec'ii 
the eleventh^and twelfth ribs. This is a very valuable and quite common sign, 
and may sometimes be very localized. One dithculty is that, as A. \V. 'ralTaiit 
has pointed out, it may occur in thin-chested perwins with great hypertrophy^^ 
of the heart. Sir William Broadlicnt calls attention also to the fact that owingf 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium. («;) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much morncint. 

Palpalion . — The apex beat is fixed, and turning the patient on the left siile 
docs not alter its position. This I have found, however, soiiu'what uncertain. 
On placing the hand over the heart there is feU a iliastplic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri- 
cardium. 

Pfr/Miggfn n — Thc area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri- 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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ami is uninfluenced by deep inspiration. This, too, is an uncertain sign, inas- 
much as there may i»e close adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation . — The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres- 
ent. Even in tlic absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufliciency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri- 
cuspid and pulmonary oriflccs. ^Qipod^rt Fiiihnr has called attention to the 
fact that there may be a we ll-mark ed, murmur in connection with 

adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang- 
ing quality. 

The pulsu^aradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial mediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis — the polyserositis, sim- 
ple or tuberculous — in which condition ascites may recur for months, or even 
for years. ^ 

Cardiolysisj Brauer s operation, has been proposed for this condition and 
has been helpful in a few cases. Pour or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
*are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases — in, for example, a child with a very 
large, tumultuously acting lieart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PEBIOABDITTM. 

(1) Hyd]:opeiioaidiniii. — The pericardial sac contains post mortem a few 
cubic centimetres of cigar, citron-colored fluid. In connection with general 
dropsy, due' to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 
lungs, particularly when the pleural cavities are the seat of similar transuda- 
tion. There are I’are instances in which effusion into the pericardium occurs 
after scadeLfever with few, if any, other dropsical symptoms. Hydropericar- 
dium is frequently o\crlooked. 

In rare cases the scnim has a milky character — chylopericardium. 

(2) Heemoperioardium. — ^^riiis condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the c^orwiary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid lieaiirfailure due to 
compression. In rupture of the heart the patient may live for many hours or 

^ven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. ‘ 
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(3) PsgBJftOPfiriCftrdiiim. — This is an oxcossiNcly rare eoiidition, nf which 
Walter James was able to collect in 1903 only 38 cases. I ha\c inci wilh hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus w'as the jmssihle cauK*, as iu 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso- 
lated. Seven cases were due to i)erforation of the ccsophagus and* eight to pene- 
trating , wounds from witliout. The physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called hy the French hrnil de moulin. 
This was described in 19 of the cases collecteil by James. Of the 38 cases, 26 
died. 

(4) C^oifled Pericardium. — This remarkable condition may follow peri- 
carditis, particularly the suppurative and tul>erculoua forms; occasionally it 
extends from the calcified valves. It may Ini ])artial or comidete. Of 39 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed iu one case. Jones’s careful study shows that the 
condition is usually latent and unrecognized. 


B. DISEASES OF THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo; 
carditis. It occurs in two forms — acute j characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

^ Acute Endocarditis. 

This ocMurs in rare instances as a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. — SuiPLE Endocarditis docs not constitute a discasi* of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endm*arditis. 
Houillaud first emphasized the fr(M|uency of the association of simple endo- 
carditis with rheumatic fever. Before him, however, the association hail lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media — a reduction perhaps of the lethal influences which 
th^ normally exert — permitting the invasion of the blood by certain mierd^ 
oig^misms. Ton^llitis, which in some forms is regard^ as a rheumatic a£^- 
tioii, may be c omplicated with ^ndyardi tis. Of the sj^ific diseases of child- 
hood it i|, not uncom mon in scarlet ifever, while it ifl rare in meades and 
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, chicken-pox. V Iji Oipl^tlioriii simple emhHiarditis is rare. Jn small-pox it is not 
common. ^In lyplir)icl fever it. occuitchI six times among 1,500 coses. 

• fn pneumonia l)oth ^pla and malignant endocarditis a re comm on. In 
100 aiitojjsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logically in Welches laboratory, pneurndcocci were found in.^ (Marshall). 
Of of acute endocarditis, IJS^were in connection with pneu- 

monia — per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 216 post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ijx,C3.Utf 73 cases collected by me. There is, no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
,, of flesh and progressive debility, as cancer, and such disorders as gout, dia- 
betes, and Bright’s disease. 

A very common form is tliat which occurs on the sclerotic valves in old 
heart-disease — the so-called recurring endocarditis. 

Malignant oii infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

{h) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and mo_&Lircquently of all as 
aiv infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Qongenital lesions are very prone to the severer 
types of endocarditis, particularly alTections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 

The existence of a primary endocarditis has been doubted; but there 
arc instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacketl 
with symptoms resembling severe typhus or typhoid. In one case wliich I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo- 
carditis arose in the ixrogress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneiimoma. probably heads the 
list Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, scptictemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have hadiathe 
pjj^t-skteeiLyears Lhave not yet met with an instance. In dysentery, in small- 
pox, and in scarlet fever, with which simple endocarditis is not infrequent!} 
complicated, the malignant form is extremely rare. 

Korbid Anatomy of Simple and Malignant Endocarditis. — S imple ayp o- 
OABDitis iaifliazafiieuzed hy the presence on the valves or on the lining mem- 
brane of the chambers of minutfi-JDBgetations, ranging from. Oft. linm. in 
diameter, with an irregular and fissured surface, giving fn fWi a or 
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verrucose appearance. Often these little caul illower-l ike excrcsconcos are 
attached by very narrow pedicles. They arc more couiinon on the left side of 
the heart than the right, and occur on the mitral more often than' on the uoriic 
vttlvM. The vegetations are upon.thc line of closure of the valves—i. e., on the 
auricular f^ of the auriculo-ventricular valves, a little (hsianee from tlio 
margin, and on^hc vouiricular side of the sigmoid \alves, f(*sloj)n(Ml on either 
half of the valve from the corpus Arantii. Jt is rare to mh* anv s\v(‘lling or 
macroscopic evidence of infiltration of the cndoeardiiim in tin* in'ighhorlnxMl 
of even the smallest of the granulations, or of retlncss, indi(*ativc of distention 
of the vessels, even when thev occur upon valves alreml\ the .st*al of seleroiic 
changes, in which capillary \esscls extend to the edges. With tinu* the vegeta- 
tions may increase greatly in size, hut in wliat may he called simjih* (‘iido- 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations eonsi.st of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in \arying pro|)ortions. 
At a later stage they appear as small outgrowths of connective tissue, 'riie 
transition of one form into the other can often he followed. 'Plu* pr(H*c’ss con- 
sists of a proliferation of the endothc'lial celN and the ct*lN of tlu* siiIkuicIo- 
thelial layer which gradually inxade the fresh veg(*tatioM, and ultimately 
entirely replace it. The hlood-c(*lls and fibrin undergo disintegration and 
gradually they are removed. 'Fhe whole procc*ss has r(‘cei\c*d the* name of 
QXganiiation.” Even when the vc'getation has hevn entir(*ly converted into 
connective tissue it is often found at autopsy to he* (*ap[)ed with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are geiK’rally, ev(*n if not invariably, found assrK'iated 
w'ith the vegetations. They tend to he entangled in the granular and fihrillatfM^ 
fibrin or in the older ones to cap tfie a])ices. 

Subsequent CiiANOhS. — (I) 'I’he V(*gc*tations may become* organizc*d and 
the valve restored to a normal state (?). ('2) 'ria* proc(*ss may (*\tend, and a 

simple may become an ulcerative endocarditis. (;{) The* vcigetations may Ih^ 
broken off and carried in the circulation to distant parts. ( 1) I'hc* vcigeta- 
tions become organizcnl and disappe^ir, but th(*y initiate a nutritive change 
in the valve tis.suc wdiich ultimately leads to sclerosis, thickening, and dc*- 
formity. The danger in any case of simple endocarditis is not immediate, 
but remote, and consists in this perv(*rsion of the normal pnK*esses of nutri- 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe alfection, to which 
the name malignant or ulcerative endocarditis has been given, may be 
traced. Practically in every case of ulcerative endocarditis vcgJitations are 
present. In this form the loss of substance in the valve i.s more pi’miouncf**!, 
the deposition — thrombus formation — from the blood is more extensive*, and 
the.niicrO;organisms are present in greater number and'often show increased 
virulence. Ulcerative endocarditis is often found in connwdion with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, wdiicli may he sii|K!rfic ial and 
limited to the endocardium, or, what is more common, it involve', d«*cper stnic- 
tures, and not very infref|uently leads to [Rh-foration of a \alvo, the septiiiii, 
f)r even of the heart itself. 

Upon microscopical examination the atfccted valve shows nc cjnsi - Hi with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
— agranular or fibrillatcd — and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded cells. 

P^kHTS Affected. — The following figures, taken from my Goulstonian lec- 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77 ; tricuspid in 19 ; the pulmonary valves in 15 ; and the heart waIl^ 
in 33. In 9 instances the right heart alone was involved, in most cases tlu; 
auriculo-vcntricular valves. 

M.iiraL endocarditis is seen most often at the upper part of the septum 
of tlte,,le£t, ventricle. Next in-order is the endocarditis of the left auricle on 
the postcro-cxtemal wall. The vegetations may extend, as in a . case in' my 
wards, along the intima of the pulmonary artery into the hi him of the lung. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic cliangcs. 
The process may extend to the aorta, producing, as in one of my cases, exten- 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. — The associated changes arc those of the primary 
disease, those due to embolism, and the changes in tlie myocardium. In the 
endocarditis of septic processes there is thd local lesion — an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

* The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markiidly 
ulcerative character, there may be no trace of cmlxilic processes. The infarcts 
may be few in number — only one or two, perhaps, in the spleen or kidney — 
or they may exist in hundreds throughout the various parts of the body. The\ 
may present the ordinary appearance of rgd or white infarcts of a suppurathc 
character. They arc most common in the spleen and kidneys, though they may 
ho numerous in the brain, and in many cases are very abundant in the intes- 
tines. In right-sided endocarditis there may be infarcts in the lungs. lu 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft jecQinpaayin;^ 
myocarditis plays an important role. The valvular insutfipiency in an acui(‘ 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

~ Saeteriology. — No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci — strepto- 
cocci, staphylococci, pneumococci, and gonocowi — arc the most frequent bac- 
teria met with. More rarely, especially in the simple vegetative endocarditis, 
the bacilli of tuberculosis, typhoid fever, and anthrax have been cncountere<l 
The bacillus coli communis has also been found, and Howard has describe<l 
a case of malignant endocarditi^due to an attenuated form of thaAiphtheria 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci aloin' 
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or with other biietoria in ‘2(5, stapliylococciis pvo^oiies aureus iii 12. (Nniihined 
infections are not uncommon. 

OfgauLsms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. 'IMiey may liavo 
lieeu pr8s«iit..aud died out, or tlie lesions may be caused by the to.xins. 

Symptoms. — ^-Nettlicr the clinical course nor the pli^sieai signs of uimiu.k 
^ R i*<^f^pect characteristic. Tli(‘ great majority of the 
cases arc latent and theri* is no indication wliatever of cardiac misi'liicf. 
Experience has taught us that endocarditis is fri‘(|ucntly foiiinl p»wl morliMii 
in persons in whom it was not sus[)ect(‘d iluring life. There an* certain fca- 
turt*s, however, by which lih jiresence is indicated with a di*gn*<* of prohahility. 
The patient, as a rule, i1(m*s not (‘omplain of any pain or cardiac di.stn*ss. In 
a case* of acute rheumatism, for (*\ample, the symptoms to excite sii.spicion 
would be increased rajiiditv of the heart's ac'tion, perhaps slight irregularity, 
and an increase in Uie fever, without aggravation of the* joint t rouble, hows of 
tiny vegetations on the mitral or on the aortic segments sei*m a trilling matter 
to excite fever, and it is dinicult in the endocarditis of fchrih* processes to say 
definitely in every instance that an increase in tlu* f(*ver depc‘nds u|)on this 
complication; but a study of the rticurring emhK*arditis — which is of the warty 
variety, consisting of minute lu'ads on old sclerotic valves — slmws that the 
process may be associated, for days or wc‘eks at a time, with slight fever ranging 
from 100° to 102J°. Palpitation inay be a markctl feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|H)n physical signs, which are 
notoriously uncertain. • The ])rt‘.'^ence of a murmur at one or other of the car- 
diac areas in a ease* of fever is often tak(*n as proof of the existence* of endo- 
carditis — a common mistake wliudi has arisen from the faid- that the hruil 
(h souffle or bellows murmur is common to it and to a nundH*r of oth(*r con- 
ditions. At first there may lie only a slight roughening of the first sound, 
which may gradually increast* to a distinct murmur. The ape.x systolic bruit 
is probably more often the result of a myoca rditis. It may not be jiresent in 
the endocarditis of such chronic maladies as tulicrculosis and cureinoma, since 
in them the muscle involvement is less common (Ivrehl).^ Reduplication and 
accentuation of the pulmonic second sound are frecpiently present. 

It is dithcult to give a satisfactory clinical piidiire of WAbUlNA+N'j' k\ik)- 
Q ARDJT is b(.‘cause the modes of onset arc so varied and the symptoms so diverse. 
Arising in the course of some other disease, Uhere may be simply an intmisifica- 
tion of the fever or a cliange in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sw(*atin^, delir- 
ium, and gradual failure of strength. 

^ EiiiboliQ_piQceases may give special characters, such aa.deliriuin, , 

paralysis from involvement of the brain or its membranes^pain ii^th^ sidj[^ig[)^ 
h^M^l peritonitiis from infarction of the spleen^ bloody urine from implication 
of th^. kid npys;7ifTi paired vision from retinal haemorrhage and suppurt^Uon, 
an d even giy i gr ene. in various parts from the distribution of the emboli. 

Two special types of the disease have l>een recognized — the septic or pyujmic 
and the typhoid. In_sy)|ne the cardiac symptoms are most prominent, while in 
ot hgTi!^ main symptoms may be tkose of an achtc affection of the 

cerebro-^^1 system. 



790 


DISEASES OF THE CIRCULATORY SYSTEM. 


> Th(* srnffic Ltim \a niot with usually in connection iwith an external wouiul. 
.the puerperal pi’oeoss, or anjyicute necrosis or^gonorrhoea. There are rigor>, 
sweats, irregular fever, and all of the signs of septic infection. The heart 
symptoms may be completely masked by the general condition, and attention 
call^ to them only on the occurrence of embolism. In many cases the features 
are those of a •’severe septicaemia, and the organisms may be isolated from tin* 
blood. 

L jjy ^liQ luost common and is characterized by a 

'Jess irregular tem|X)ratiirc, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may be of a most drenching character, 
petechial and oilier rashes, and occasionally parotitis. The heart symptoms 
may be com|)letely overlooked, and in some instances the most careful exam- 
ination has failed to discover a murmur. 

' Under il m ^a rdiag group, as suggested by Bramwell, may be considered 
those cases in which patients with clxronic ..valve disease are attack^ with 
marked fever and ovideneo of recent endocarditis. Many such cases present 
symptoms of the pyajinic and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what may he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cercbro-spinal. There may be 
acute delirium or, as in thn^e of the Montreal cases, the patient may bo brought 
into the hospital uuponscious. Jlcineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute corebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever ‘is not always of 
a remittent type, but may be high and continuous. Petecliial rashes are very* 
common and render the similarity very strong to certain cases of t-j^j^hoid and 
cerebro-spinal fever. In one case the disease was thought to be hajmofrhagic 
small-pox. Erythematous rashes arc not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar- 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has l)ecn observed and cases are on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful searcli be made. E\cn on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre- 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Eljjcept in the disease Rafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Kberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonig infective endo- 
carditis. It is almost always engrafted on an old, sometimes an unrecog- 
nized, valve lesion.* At first fever is the only symptom ; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepiat work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart features may* be 
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ovorlookod. Tho murmur of the old vaho lo.sioii mav sluov no cliaii^i*. niul 
even with the most extensive disease of Ihe mil ml cu.sps the hearts action 
may be vei^ little disturbed. For months— .six, eight, ten, e\en thirteen !— 
fever and progressive weakness may bo the only symptoms. 'Fluve are tho 
cases in which, with recurring chills, the diagnosis of malaria is imuh*. With 
involvement of the aortic segments tho signs of a jirognvs^ixe le.^ion are more 
common. Embolic features arc not common, (K'curring only toward tlu' elosi*. 
Post mortem there has been found in my cases a remiirkahle vegetative endo- 
carditis, involving usually the mitral valves, sometimes with mueh enenisting 
of the chord® tendinc®, and large irregular firm vegetations cpiite diirerent 
to those of the ordinary ulcerative form of the disea.sc. In some cases the 
aortic and tricuspid segments are also involved, and tlie \(‘getations may extend 
on to the walls of the heart. 

Diagnosis. — In many cases the detection of tho disease is very dillicult ; / 
in .othera^dyith markcMl embolic symptoms, it is ea.sy./? Kroiii simple endorarditis 
it is readily distinguished, though confusion occasionally ocmirs in the tran- 
sitional stage, when a simple is developing into a malignant form, 'riie con- 
stitmnal symptoms are of a graver type, tho fever is highor,i5-igors are common, 
and^ptic and^yphoid symptoms occur. Perhaps a majority of the cjtses not 
associated with puerperal jirocesses or hone-disease are (‘onfonndiMl with 
t yphoid fe ver. A dilferential diagnosis may even he impossihh*, jiarlicuhirly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderne.ss may also he jirivseiit, which with the 
stupor and progressive asthenia make a picture not to l)(‘ distingiiish(‘d from 
this disease. Points which may guide us are:tThe more abrupt onset in mido- ^ 
carditis, the absence of any tegularity of the pyrexia in the early stage of tlui, 
disease, and the 'cardiac pain. Ojipressioii and shortness of l)n*ath may he 
early symptoms in malignant endocarditi.s. Kigors, t(K), are not iimtomnion. 
There is atinarked legcocytosis in infwdive endocarditis.^Putweeu pyunnia and 
maligncmt endocarditis there are prju-tically no dilfcreirtial features, for tho 
disease really constitutes an arirriul pyannui (Wilks). In the aeiito cases 
resembling mali gnant foy ers, the diagiio.sis is usually made of typhus, typhoid, 
cerebro-spinal fever, or even ofMaemorrhagic small-pox. 'Fhe iiilcn-iniltent 
pyrexia, "occurring for weeks or month.s, ha.s led in .some ea.s<‘.s to the diagnosis 
of malaria, but this disea.se could now be po.sitively excluded hy the hhxjd 
examination. Blood cultures may aid greatly in the diagno.^is. 

The cases usually terminate fatally. The instances of recovery are tlio.se 
more subacute form.s, the so-called recurring endocarditis d(!Vcloping on old 
•sclerotic valves in cases of chronic heart-di.sea.se. 

Treatment. — We know no measures by which in rhenmatism, chorea, or 
the eruptive fevers the onset of endocarditis can be prevemfed. As it is 
probable that many cases arise, particularly in children, in rtiild f^irms of 
these diseases, it is well to guard the patients against taking wjld and insist 
i^pon rest and quiet, and to bear in mind that of all cornjilications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced hy the observations of Sih.sfm that on a 
system of absolute rest the proportion of cases of rheumali.sm attacked by 
endocarditis was less than of those who were not treated. It is doubtful 
whether the salicylates in rheumatism have an influence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children^ the question arises whether it is possible to do any- 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, tliree 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the. iodide of potassium in moderate doses f|^ many months. If 
there is much vascular excitement aconite may be given Mid an ice-bag placed 
over the heart. The salicylates are strongly advised by some writers. Tlie 
treatment of malignant endocarditis is practically that of septicaemia — ^useless 
and hopeless in a majority of the cases. Blood .cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally 1 have not seen a successful case. 

Chronio Endooaeditis. 

Befinition. — A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of lime salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow- 
ing of the orifice. It may be pijpiary, but is oftener secondary to acute endo- 
carditis, particularly the rheumatic form. 

Etiology. — As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and calcifiqgtion. Certain poi- 
sons appear capable of initiating the change, such as ajcohol, lead, syphilis, 
and gout, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very imporlant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
*and heavy muscular exertion. In no other way can be explained the occur- 
rence of sclerosis of these valves in young and middle-aged men whose occu- 
pations necessitate the overuse of the muscles. In the aortic segments it ma) 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath- 
ered from the following figures ; In the statistics, amounting to from 12,00C 
to 1^,000 autopsies, reported from Dresden, Wurzburg, and Prague the ])cr 
centage ranged from four to nine. The relative frequency of involvement oi 
the various valves is thus given in the collected statistics of Parrot: The milra 
orifice was involved in G21, the aortic in 380, the tricuspid in 46, and the iiul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy. — ^Vegetations in the form in which they occur in acut( 
endocarditis are not present. In the early stage, which we have frequent op])er 
tunities of seeing, the edge of the valve is a little thickened and perhaps pro 
sents a few small no dula^ rominenccs, which in some cases may represent th( 
healed vegetations of the acute process. In the aortic valves the tisstifrahou 
the corpora' Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translncency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these cnrl. 
changes are seen just within the margin and here it is not uncommon to 
swellings of a grayish-red, somewhat infiltrated appearance, almost identie^i 
with the simi]^ structures on the intima of the aorta in arterio-sclerosi- 
Even early th^ may be seen yellow or opaque-white subintimal fatty dcgcu 
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crated areas. As the sclerotic changes increase, the fibrous tissue t^uitracts 
and produces thic Ironing and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition iiinn^ssiiry for 
perfgcixlosure. A sigmoid valve, for instaiici*, may lie narrowed one-fourth 
or even one-third across its face, the most cxtroinc grade of insufiieiencv Inking 
induced without anji^special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chords tendincu) become thick- 
ened, first at the valvular ends and then along their course. 'Plic edges of 
the valves at their angles are gradually drawn together and there is a nar- 
rowing of the orifice, leading in the aorta to more or loss stenosis and in the 
left auriculo-ventricular orifice — the two sites most freipiently involved — to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos- 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant- of nor- 
mal tissue. The chordse tendinem may gradually be(K)nie shortciu'd, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformiHl valve. The apices of the pa[)illary muscles 
usually show marked fibroid change. 

In aU stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these , 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-like patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeeulm of 
the ventricle or in the auricles. It often occurs in association with myo- 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

n. OHSONIC VAIjVXJLAB disease. 

1. General Introduction. • 

Effeota of Valve Lesioni. — The general influence on the work of the heart 
^ay be briefly stated as follows : The sclerosis induces insulficiency or stenosis, 
wliich%ay exist separately or in combination. The narrowing nitards in a 
nieasure the normal outflow and the insufficiency pennits the blood current 
fo take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
fhe chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from w improper 
source, as, for instance, in mitral insufficiency, when the left auncle receives 
hlood both from the pulmonary veins and from the left ventride. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, foi- in 
stance, at the end of a hundred-yard race has his right chambers greatly dilates 
and his reserve cardiac power worked to its full capacity. The slow pro^Mvs; 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercise 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden eincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in acc(»rd 
ance with definite physiological laws, more power is given by increase of tlu 
muscles. The heart hypertrophies and the effect of the valve lesion become'^ 
as we say, compensated. The equilibrium of the circulation is in this wa] 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martins. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force ah. c is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is stiU within tl 
limits of the maximal power of the heart, a^ hi being less than c^. Tl 
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miUfflA itssU to tbo. new conditioiu by making its reserve foioe 

mabue. If notl^ further occurred, however, this condition could not be 
pormanratly mwntamed, for there would Ik; left over for emcrgeneics only 
the Bmall reaerre force, y. Even when at rcht the heart would l>o using con- 
tinuously almost its entire maximal force. Any slight exerlion requiring more 
extra force than that representcil by the small value b^y (say the clTort nHjuircd 
on walking or on gomg upstairs) would bring the heart, to the limit of its work- 
ing power, and nal])itation and dyspnma would api)ear. Such a condilion does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmea, for the hciiri hyper- 
trophies, Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a^ (\. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount y r,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord- 
ingly permanently diminished. 

Turning now to the disturl)ances of com])ensation, it is to be distinctly 
borne in mind tliat any heart, normal or diseased, can iHH'ome insufficient 
whenever a call upoh it exceeds its maximal working capacity. ^Fhe lini)ilily 
to such disturbance will depend, above all, upon the aecommcKlation limits of 
the heart — the less the wddth of the latter, the (*asior will it lx* to go Ixyond the 
heart’s efficiency. A comparison of Diagrams I and 11 will imniediatidy make 
it clear that the heart in valvular disease wo 11 much (‘iirlier become insutlicient 
than the heart of a healthy indi\idual. If the heart muscle is (‘oiiipelI(‘d to <lo 
maximal or nearly maximal work for a long time, it Ixtoiiics exhausted. It is , 
obvious that the heart in valvular dis(*ase, on account of its small amount of re- 
serve force, has to do maximal or nearly maximal work far more* fri*quently than 
does the normal heart. The power of the heart may become diK-reHsed to the 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to l>e suflicient even for this. ^Flie reserve force gained 
through the compensatory proc(*ss may Ixi entirely lost (Diagram 111). If 
the loss be only temporary, the exhaustcMl heart muscle (piickly recovering, 
the condition is spoken of as a “ iliiturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in wdiieh the disturbance 
is continuous. 

schema of Martius (Chart XXTT) will enable tlm student to under- 
stand the relation of the pathological jdienomcna to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-h) to overcome the strong arterial pri‘ssure wdiich 
keeps the aortic (and pulmonary) doors tightly shut. I'his clo>u re-time is the 
only brief period in the cycle in which both the auriculo-ventriciilar valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra- ventricular has overcome th»i aortic pressure. 
With thia closure-time correspond the first sound and the heart Ixiat. Jn the 
R'icond period of the ventricular sy>tole the blorxl is driven into the arteries 
rhe ‘expulsion-time {h-c ) — and this corresponds with the iRfginning of the 
ftortic pulse. During this there may i»c seen at the aj)ex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 
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there is a brief period — ^waitiog-time (o-d) — ^b^fore the diastole begins. Cliiii- 
cally the murmur of mitral insufficiency (4J . coincides, jyt any rate in its 
beginnmg,' with the closure-time, the murmur of ao^c , stenosis the 
expul^on-time. ^he semilunar Yfidves close at the moment wh^ the ventricles 
begin to relax (d) and with, this coincides the second sound. At the same 
moment the Auriculo-'ventricular valves open. The. murmur of aortic insuf- 
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ficiency (C) is heard through the first part of the diastole, sometime^ more, 
while the murmur of mitral stenosis (D) corresponds with the latter part of 
the diastole of the ventrieles and with the ^stolo of the auricles {D), 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Royal Infirmary, Edin- 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 
per cent; endocarditis and pericarditis in 5.3; myocardial lesions in 11.9 per 
cent ; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompbtenoy. 

Incompetency of the aortic valves arises either from inability of the valve 
segments to close an abnormally large orifice or more commonly from disoa^ 
of the segments themselves. This best-defined and most easily recognized oi 
valvular le8ion8--wa8 first carefuUy studied by Corrigan, whose name it sonio 
times bears. 

Etiology and Morbid Anatomy. — ^It isimore frequent in males than » 
fspialeB, afleoting chiefly^ble-bodied, vigorous men at the middle period 
life. The ratio which it b^rs to other valve diseases has been varioui>l] 
giyen as from 80 to 60 .per cent 




797 


DISEASES OF THE HEART, 

groups of oases: L Those due to congenital malformation, 
par^ul$rly Ipion of two of the cusps— most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be comp6trat with this bicuspid state of the valves, but a great dan- 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported ail presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insufli- 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, anti 
the insuflBciency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By far the most fretjuent cause of .in- 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in* strong, able-bodied men, there are three main factors in its pro- 
duction : Eirstj strain — ^not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repcatiKl and exces- 
sive use of the muscles is perhaps the most imixirtant. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s heart.” Secondly, alcohol, the action of which is prob-^ 
ably dirwt as a poison to the vessel wall and not, as wc have supposed here- 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
factor to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at theigoot of the aorta, either involving the valves 
thein^lv^ or more frequently causing dilatation of the aortic ring with rela- 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the jxsculiar local- 
ization, the history of syphilis, and the exbtence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this tj^ of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
und Venus. 

The condition of . the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
ing may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch of 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe- 
roma, either in a fatty or calcareous stage. This may exist at the attached 
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margin of the valves without inducing insufficiency. In other ini^tances insuf- 
ficiency may result from a calcified spike projecting from the aortic attacli- 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would sepai;jte the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually reco^iize the 
arterio-Bclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment — a very rare 
event in healthy valves, but not uncommon in disease, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to dilatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments are usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age ol forty, beyond which date there* is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf- 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par- 
ticularly in the endocarditic group. In a majority of the cases of the arterio- 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur- 
gitation. 

Effects. — The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdiatention of the 
cavity and a reduction of the blood column ; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatatiim-of the chamber, and 
finally l ^ LvpertroD hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle— the ventricle accom- 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
hsBmpptysis. In this lesion dilatation and hypertrophy reach their most ex- 
treme liimt The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor hovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulleses, 48 ounc&. The dilatation is usually 
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find is in marked contrast to the condition of the chainln’r in cases of 
^fcre aortib stenosis. The papillary muscles may l)c j^rcatly tlattcned. 
nitral valves are usually not seriously atrected, tlio\igh the cilges may present 
dight sclerosis, and there is often relative incompetcncy, owing to distention 
)f the mitral ring. Dilatation and hy{)ertroj)hY of the left auricle are com- 
non, and secondary enlargement of the righli heart occurs in all cases of 
long standing. In the arterio-sclerotic group there is an ever present pos- 
jibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to lihroid mytx*arditis. In the endo- 
carditis cases, particularly those following rheumatism, the intima is ]>erfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have bmi the most ijharacter- 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ca>e has becui reported as one of aneurism, 
had forcible pulsation and a tumor which could Imi graspcMl a))ove the sternum 
— ^post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated ! 

Although the coronary arteries, as showm by Martin and Swlgwick, are 
filled during the ventricular systole, tho cin'ulatiou in them must l>e embar- 
rassed in aortic incompetency. They must miss the elTeet of tho blofnl-pressuro 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the Ixaly usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms. — The condition is often discovered accidentally in persons who^ 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a fwiling of faintness on rising 
quickly are among tlie earliest symptoms. Talpitation and cardiac distress on 
slight exertion are common. Tjong before any signs of failing com|)ensation 
pain may become a marked and troublesome feature, it is extremely variable 
m its manifestations. It may be of a dull, aching character confined to tho 
praEcordia. More frequently, however, it is sharp and radiating, anil is trans- 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in tliis than in any other valvular disease. 
AnfiBmia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms arc shortness of breath 
and mdema of the feet. The attacks of dyspnma arc liable to come on at 
night, and the patient has to sleep with his head high or evt-n in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum veiitriculorum and 
encroachment upon the right ventricle.' Of respiratory symyitonih cough is com- 
mon, due to the congestion of the lungs or (edema. ' Jlaemoptysis is less fre- 
quent than in mitral disease. I have rcport(*d a case in whi(di it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' Gener^ dropsy 
is not common, but oedema of the feset may oexiur early and is sometimes due 
to the ansmia, sometimes to the venous stasis, at times to both. Unless there 



800 


DISEASES OF THE CIRCULATORY SYSTBfii 


is coexisting disease of the mitral valve, it is rare in aortic incumpeiency lor 
the patient to die with general anasarca, /^udden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed ATid/^lighf. irrpgnWfAvpr ass Q c iati^ u s ind ^My it h-4^»geQatring 
eudocaKditis,^ is not uncommon toward the close/^^ Embolic symptoms are not 
inf^uentH^pain i» the splenic, region with enlaxgement of the organ^hema- 
turia, and in some^ cases paralysis. /Distressing dreams andMisturb^ sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion ; toward the close there 
may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^^or patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs. — Inspection shows a wide and forcible area of cardiac 
impulse -with the apex beat in the sixth or seventh interspace, and perha])s 
as far out as the anterior axillary line. ? In young subjects the praxiordia 
may bulge. There may be slight? visible pulsation in the second right inter- 
space, OP, in some acute cases of insulTiciency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, wlica 
it is wavy and indefinite. Occasionally two or 'three inferspaccs between ilie 
’'nipple line and sternum will bo depressed wilji the systole as the result of 
atmospheric ^pressure. Emmssion shows a greater increase in the area of 
heart dulncss than is found in any other valvular lesion. It extends chiefly 
^ downward and to the left. 

Au8cultation,-i-A murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilage, and is usually heard l)cst at midstcrniini 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensifonn cartilage. It is usually soft, blowing in quality, ajid 
is prolonged, or “ long drawn,^^ as the phrase is. It is produced by the reflux 
of blood into the- ventricle. In some cases it is loudly transmitted to tbo 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by tlie murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallu' 
or booming quality, and the diastolic murmur is well heard, or even loudc^t, 
over the manubrium. 

The first sound may be clear at the base; more commftily there is a soft, 
short, systolic murmur. In the arterio-sclerotic group the systolic bruit is, 
a rule, short and soft, while in the endocarditic group, in which the valve sc^^- 
ments are united and often covered with calcified vegetations and excrescence", 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa- 
gated from the base. With full compensation the first sound is usually clcai- 
at the 4 pex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessens. 

A second murmur at the apex, probably produced at the mitral orifice', 
is not uncommon. Attention was called to this by the late Austin Flint, 
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^ mwmur usually goes by his nat.ic. It is of a nnnbliug. echoing 
cluster, (^mng m the middle or latter part of .iiastolc. usually pnJ 
systolic m tme, and imited to the a|iex region. Jt is similar to, though 
1^ intense thm, tte louder presystolic murmurs of mitral stenosis, and 


at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic tvlioin^ or rum- 
bling murmur is present in about half of the ea>es of iiii(*oiu|»lic!itc*d aortic 
insufficiency (lhayer). It is very \arial)le, diisapjM'ariiig and rc‘a|»|K»ariiig 
again without apparent cause. The sharp, valvular lirst sound and abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uneompliealtHl aortic insulllciciicy. 

Arteries , — The examination of tlic arteries in am-lie insullieieiiey is of great 
value. Visible pulsation is more commonly swii in the jH'ripheral vessels in 
this than m any other condition. I he (*arolids mav hi* seen to throb forcibly, 
the temporals to dilate, and the hraelnals and radials to (*\|)and with each 
li^rt-beat. With the ophthalmoseojie tho retinal arteries are seen to pulsate. 
Not only is the pulsnlion cMdcnt, hut the eharaeterislic jerking quality is 
apparent. In ilie throat the throbbing carotids may lead to the diagnosis of 
aneurism. In many cases the ])ni.sation can he si*i*ii in the sn))rastcriial notch, 
and prominent, forcibly throbbing vcss<*ls heni'ath the right slerno-mastoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole, Toj 
be mentioned with this is the capillary jnilsi*, met very often in the aurtiJ 
insufficiency, and best seen in the iiuger-nail^ or by drawing a line niKin thd 
forehea d^ when the margin of hypenemia on either side alternately blushes and 
poles. In extreme grad(*s the face or the hand may blush visibly at each 
systole. It is met with also in profound amemia, occasionally in ncurusthenia, 
and in health in conditions of great relaxation of the peripheral arteries. Pul- 
sation may also be present in the piiriphcral veins. On palpation the character- 
istic Mtatcr-hammer or Corrigan pulse is felt. In the majority of instances tlio 
pulse wave strikes the finger forcibly with a quick jerking imjnilse, and imme- 
diately recedes or collapses. The characters of tliis arc sometimes Iwst appre- 
ciated by grasping tho arm above the wrist and holding it up. Moreover, tho 
pulse of aortic regurgitation is usually retarded or delayed— i. c., there is an 
appreciable interval kdween the l)ca( of tlie lieart and the jmisalion in tho 
radial artery, which varies according to the extent of the ineomfx'tenee. Occa- 
sionally in tlie #rQtid artery the se(*ond sound is distinctly audible when absent 
at the aortic cartilage. Indccil, according to Broadbent. it is at the carotid 
that we must listen for tlip second aortic sound, for wh(*n hoard it indicates tliat 
the regurgitation is small in amount, and is conscijucnily a very favorable 
prognostic element. In the larger arteries a systolic thud or 8ho(;k may l)0 
heard and sometimes a double murmur, as pointixl out by I hirozji y. The sys- 
tolic pressure is high and the diastolic much (](*crea.sciir The sphygmo- 
graphic tracing is very characteristic. The liigh ascent, the sharp top, the 
quick- drop in which the dicrotic notch and wave arc very slightly markedi 
Aortic^insufficiency may for years Ikj fully competmlpd. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy e^rcise 
without experiencing sensations of distress about the heart. The caafia-wbich 
laat.tho longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. '^e age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average hedth and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve- 
ment of the orifices of the coronary arteries, the compensation becomes dis- 
j^rbed. In advanced cases the ch^ges about the aortic ring may be asso- 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 


3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how- 
ler, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. — In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances ‘this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commqiily the valve segments are 
thicken^ and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified masses obstructing the orifice, 
^^.through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a reli^tive stenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with- 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar- 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually omt^'ith. at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls be gpme hypertrophie d, usually at first with 
little or ijo-dilfttatiop. We sec in thw condition the moat typical instances of 
what is ^ed concentric hypertrophy, in which, without much, if any, en- 
largement of the cavity, the lyalls are greatly thickened, in contradistinction 
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tothe eoK!alI«d «mitric.lyfpfittro^^^ in which, with the increase in the thick- 
nesB 0t the walls, the chamber itself is grcntlv ililaliHl. 'ri.c> systole is pro- 
longed, even^ much as twenty-five per cent. There may 1 h> lio changes in 
the other cardiac cavities if compensation is uell maintaiiUMl; Imt with its 
failure come dilatation, impeded auricular discharge, pulmomirv congestion, 
and incre^ work for the right heart. The arterial changiyi are. as a rule, 
not so marked as in aortic insuHiciem-y, for the walls have not to with.staml 
the impulse of a greatly increased hlood-wave with each systole. On the con- 
trary, the amount of blood propellcil through the narrow orifice may 1 h‘ siimller 
than normal, though when comiwiisation is fully estahlishwl the pulse-wave 
may be^of medium volume. 

Symptoms. — Physical Sigxs. — Inspection may fail to rovoal any area 
of cardiac impulse. Particularly is tins tlio case in old uicn with rij^id chest 
walls and large emphyscmaioiis lungs. Under these circumslanct's there may 
be a high grade of hypertrophy without any visible iinjiulse. Kven when the 
apex beat is visible, it may he, as Trauhe poinleil out, feeble and iiidjtJiiiile. 
In many cases the apex is seen displacetl downward and outward, and the 
impulse looks strong and forcible. 

Ed^Hition reveals in many cases a thrill at the hasii of the hc‘art of maxi- 
mum force in the aortic region. With no other condition do wo meet with 
thrills of ^eafeinnfensity. The apex beat may not Ik* palpahh* under the 
conditions above mentioned, or there may he a slow, heaving, forcible impulse. 

Percussion never gives the same wide area of did ness as in aortic insuf- 
ficiency. The extent of it dejiends largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation , — A rough systolic murmur, of maximum intensity at Uio»i 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the la^t lessons learned hy tin* student 
of physical diagnosis is to recognize that the systoliaiuurmur at ilie aortic anui 
dc^ not necessarily mean obstruction at the orifice. \ Hougheuing of the vnlvc^J 
or of the intima of the aorta, and hiemic states are mucli more frefpient causes.' 
In aortic stenosis the murmur often has a much harsher (piality, is louder, 
and is more frequently musical than in the conditions just mcntioncxl. When 
compensation fails and the ventricle is dilated and feeble, the murmur may ho 
soft and distant. The second sound is rarely heard at the mirtic cartilage, 
owing to the thickening and stitTness of the valve. A diastolic murmur is not 
uncorajpon, but in many cases it can not be heard. Occasionally, as TH)t(‘d by 
W. H. Dickinson, there is a musical murmur of greatest inten.sity in the r(»gioii 
of the eepex, duo probably to a slight regurgitation at high pn^ssure through 
the mitral valves. The pulse in pure aortic stenosis is Muall, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may Ikj latent for an indefinite p<*rio(l, as long as ilia 
hypertrophy is maintained. Early symptoms are those dm* 1o (lef(-*clivo lilood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal ^mptoms are not so marked as in insufficiency. With 
d^eneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp- 
toms pointing rather to general arterial disease. Cbeyne-Stokes breathing is 
not uncommon with or without signs of ursBmia. 

Diagnosis.— |With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and espeoially a Imrd, slow pulse of moderate volume and fairly good 
tension, which in a sphyginographic tracing gives a curve of slow rise, a 
broad, well -sustained summit and slow decline,. a diagnosis of aortic stenosis 
can be made with some degree of c^ertaiiity, particularly if the subject is an 
old man. Mistakes are common, however, andja roughened or calcified valve 
segment, or, in some instances, a ver/^oughened and prominent calcified 
plate in the aorta, and;diypertrophy associated with renal disease, may produce 
similar symptoms. Seldom is there difficulty in distinguishing thc*|n1irmur 
due to aiucmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle. <,^n aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murTimr may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology. — Insufficiency of the mitral valve ensues : (a) From changas in 
the segments whereby they are contracted and shortened, usually combined 
with changes in the chord® tendineac, or with more or less narrowing of the 
^orifice. (&) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
coapted during the systole — muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick- 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow- 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val- 
vular insufficiency the other condition of muscular incompetoncy must be care- 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anremia. 

• Morbid Anatomy. — The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows : The imjwrfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber lontains not only the 
blood which it has received from the lungs, but also that which has regur- 
gitated from the left ventricle. This necessitates dilatattOH^ and, as increased 
'‘"'ftrork is thrown upon it in expelling the augmented contents, hypertrophy 
/as well. 
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. Wia each Bystolc of tho loft miriolo a lar^or ^ohuno of 1,1 o<m 1 is forced 
ventricle, which also dilates aild subaHiueidly lxHH)incs hyper- 


^ diastole of the loft aiiriolo, as hUxl is roijur^ri halt'd into 
it from the left ventricle, the pulmonary veins are less readily enniiitxl. In 
consequence the right ventricle expels its eontents less frcvlv, and in turn 
becomes dilated and hypertrophied. 

Finally, the right auricle also is involveil, its chamlxT is enlarged, and 
its walls are increased in thiclvncss. 


LsJL The effect upon the pulmonary vess<ds is to produce dilataiion Ixdh 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately tho condition of brown induration 
is pipduced. Perfect compensation may be effected, (‘hietly through the hyiM'r- 
trophy of both ventricles, and tho effect upon the periplu*ral circulation may 
not be manifested for years, as a normal volume of blood is iliiscbargiMl from 
the left heart at each systole. Tlic tinu* conu's, howi'MT, wlum, owing either 
to increase in the grade of the incom]H‘tenev or to failure of tho i-onijH-nsation, 
tho left ventricle is unable to send out its normal \olimu' into the aorta. 
Then there is overfilling of the left auricle, engorgenu'ut in the less<*r cir-« 
culation, embarrassed aetifin of th(‘ right lu'art, and congest ion in the sys- 
temic veins. For years this somewhat cong(*^ted condition may be limited to 
the lesser circulation, but linally the right auricle becomes ddatinJ, the tri- 
cuspid valves incompetent, and the systemic vedns are engorgtMl. q’bis grad- 
ually leads to the condition of cyanotic induration in th(‘ viscera ami, when 
extreme, to dropsical effusion. 

Muscular iiicompctency, due to impaired nutrition of th(‘ mitral and pafjil- 
lary muscles, is rarely followed by such perhH-t compensation. MMutc may ha 
in acute destruction of the aortic sogments an acute* dilatation of the left 
ventricle with relati\e incomp(*tency of the mitral M'gments, great dilatation 
of the left auricle, and intense engorgement of iJu* lungs, under whic*h «-in um- 
stanees profuse luemorrhage may result. In tluM* cum's there is little chance, 
for the establishment of eimipeiisation. fn eases of bypertro[diy and ililatation 
of tho heart, without \al\ular lesions, l)ut associatoil with heavy work and 
alcohol, the insutriciency of the mitral valve may la* extreme and lead to gn*nt 
pulmonary congestion, engorgement of the systemic veins, and a condition 
of cardiac drop.sy, which can not bo distinguished by any feature from that 
of mitral incompctency due to lesion of the valve itself. In chrome Hright^s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insunicieney of the mitral valvi*, and tlu* pnaluetion 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may lead to like results. 

SymptomB. — During the dcxelopment of the lesion, unless the incom-‘‘ 
jietency comes on acutely in coiisefjucncxj of ruptiin* of the valve segment or of 
ulceration, the ‘compensatory changes go hand in hand with the defcict, and 
there are no subjective symptoms. So, also, in tho stage of perfect compen- 
sation, there may be the most extreme grade of mitral in.^ufficiency with enor- 
mous hypertrophy of the heart, yet the patient may not lie aware of the existr 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaa.from any 
cause the compensation has not been perfectly effected^ or, havings been, bo, 
is broken abruptly or gradually, that the patients begin to be troubled. Tlie 
symptoms may be divided into two groups : 

4^ The minor manifestations while compensation is still good. Pa- 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the cheeks 
may bo enlarged — signs in many cases very suggestive. In long-standing case'?, 
particularly in children, the fingers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congest^ condition of the lungs these patients have 
a tendency to attacks of bronchitis or haBmoptysis. There may also be palpi- 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp- 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(i^ Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of the heart, and signs of dilatation. 
Dyspncea is an especial feature, and there may be cough. A distressing symp- 
tom is the cardiac sloop-start,” in which, just as the patient falls asleep, be 
wakes gasping and feeling as if the heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The ’most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul- 
monary vessels accounts in part for the dyspncea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sots in, iTCginning in 
thstfegt and extending to the body and the serous sacs. RightF'sided hydro- 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp- 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease — stenosis and insufficiency — reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the pnecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the left 
of the nipple, in some cases in the sixth interspace, in the anterior axillar\ 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcmal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation . — A thrill is rare; when..^resenMt is felt at the apex, often in 
a limit^ area. The force of the impulse may de^ndTargely upon the stage 
in which the case is examined. In eompensation it is fbrcibla and heav- 
ingj^when dkturbed^jiflnRlIy wavy and feeble. 
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Zetcuuwn. The duhiess is iiiereiiscd, inirticularly in n lalcnil ilirwlioii. 
There is no disease of the valves wliieli prmliues. in l,.n«.s|..M,lme i,,s,.s a 
more extensive transverse area of heart dnlness. It does not evleinl so inil.-h 
upward along the left margin of the sternum as bevoiul tl.e rigid margin and 
to the left of the nipple line. 

AuscuUoiion, At the apex lliere is a systolic inunnur u’l uLili wholly or » 
partly obliterat es the first sound. It is loudest here, and has a hlowinj;, M)ine- 
tim^ musical <3iaracter, particularly toward the lalliM* ]»art. M'he inunnur is 
transmitted to the axilla and may he licurd at the hack, in some iimtaiui's 
over the entire chest. There are eas(*s in which, as |H)inled out hy Nann\n, 
the murmur is heard best alon^ the left border of the sternum. Usually iii 
diastole at the apex the loudly transmitttHl second sound may he heard. ()tra- 
sionally there is also a soft, sometim es a rough or rumhling ])rehyfetoJie luur- , 
T Qur. As a rule, in cases of extreme mitral insiillieiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loml blowing 
murmur during systole. A murmur of mitral insullieiem v may vary a gn-at 
deal according to the position of the patient. Jt may he jin'scnt in the riviim- 
bent and absent in the erect posture. Tu cum*s of dilatation, particularly when 
dropsy is present, there may be lieard at the ensiform earlilage ami in the 
lower sternal region a soft systolic murmur due to trieii.spid regurgitation. An 
important sign on auscultation is the neeenlmiied pulmonary sceoiul sound. 
This is heard to the left of the sternum in the second intersjiaee, or over the 
third left costal cartilage. 

The pulse in mitral insuniciency, during the ])eri(Ml of full compensation, 
may bo full and regular, often of low tension. Ilsiially with the tirst onset 
of the symptoms tlie pulse hociomes irregular, a feature which then domimihjs 
the case throughout. There may be no two heats of ecpial force* or voliiim*. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation an*: (a) 
Systolic murmur of maximum intensity at the apex, which is jiropagatiMl to 
the axilla and heard at the angle of the scapula ; (h) accent nation of the jml- 
monary second sound; (c) evidence of enlargement of the hc*arl, ])arlicu- 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis.— There is rarely any difficulty in the diagnosis of mitral insuf- 
ficiency. The physical signs just referred to are (pule charactcrislie and 
distinctive. Two points are to he borne in mind, tirst, a murmur, systolic 
111 character, and of maximum intensity at the apex, and jiropagatcil (;vcn to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
1’here is heard in this region a large group of wliat are tcrmwl accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertropliy, 
or accentuation of pulmonary second sound. ^ 

Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and rela- 
tive incompetency. Here neither the character of the murmur the propa- 
gatton, the accentuation of the pulmonary second .sound, nor the hypertrophy 
assists in the differentiation. Thfe history is sometimes of greater value lA this 
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matter than the physical examination. The cam ino6t likeTy: Wladd to «rror 
are those of the so-called idiopathic dilatatioiL and. hypertrophy joi the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. BaUfittumd others, however, 
maintain that organic disease of the mitral leaflets su£Scient to produce incom- 
potency is always accompanied with a certain degree of narrowing of the ori- 
flee, so that the only unequivocal proof of the actual disease of the mitral valve 
is the presence of a presystolic murmur. 

6. Mitral Stenosis. 

Etiology. — Narrowing of the mitral orifice is usually the res^t of valvular 
endocarditis occurring in the earlier years of life; ve^ rardy it is congenital. 
It is very much more common in women tlian in men — ^in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy^s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails morp in girls than in boys and, as is well known, endo- 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
72 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anternia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re- 
garded by some writers as favoring the view that many cases are of congenital 
origin ; but it is not improbable that with any of the febrile affections of child- 
hood endocarditis may be associated. Wliooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve are notoriously rare. While met with at all 
ages, stenosis is certainly more fretpicnt in young persons. 

Morbid Anatomy. — With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda) tendinea). The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink — Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordie tendineiP, 
ap that from the auricle it looks cone-like — ^the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de- 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calc&reous masses, 
which project into them from the ring. The invoWement of the chorda) 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve, lajaoderate grades of conviction the orifice will admit the 
tijLXtf,.the indpjfrfinger;' iiLinore extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 
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iitting only mediuni-gizccl llowniaii's proln?. I’ho heart ia 
jjpbi | igt: rarely weighing more than 14 or 15 ouiieos. Occa^ion- 

ally* in ah e^erly person, it may seem only slightly, if nt all, enlarged, and 
again there lure instances m which the weight may reach as niueh as 20 
ounces. The left j^entricle is usually small, and may look very small in com- 
pari^n with^he right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very eonsidtTahle iiu*omiHdcncy 
the left ventricle may be moderately dilated and hyjH'rlropliied. 

It is noL^uncommon at the examination to lind white thrombi in the 
appendix of the left auricle. Occasionally a largo part of tho auricle is ixm- 
pied by an ante-mortem thrombus. Still more rarely the remarkable hall 
thrombus is found, in which a globular conerotion, varying in si/.(‘ from a 
walnut to a small egg, Hos free in the auricle, two examples of winch have 
come under my observation. 

The left auricle discharges its blood with grealcr ilillicnliy and in ctm.sc- 
qucnce dilates, and its w^alls roach thrcio or four tim(‘s llu'ir normal lliickncss. 
Although tho auricle is l)y slriictiiro unlitted to enmpensau* an exlieme lesion, 
the probability is that for some time during tho gradual produclion of stenosis, 
the increasing muscular power of the w'alls is sullicitait lo coimlcrhalance the 
defecr''Tn 3^ cases of well-marked stenosis Saunvavs b)unil llic aurich^ hyiiiir- 
trophied in 26, dilatation oooMstinjr in 1 1. Kvonlimlly Hus i>. iiirmiM'il 

in tho pulmonary circulation, owni},' to ini|H>«l.‘<l ouinow rrom tlio u>in» mi.l 
this to heightened pressure in flic pulntoiuny iirlery. I'Atra ftork is Urns 
thrown on the right \entriclc. ulucli gradually liy pcrlrophics. I . -Inin.' mcoin- 
.Kjtency of the tricuspid and congest ion of tl.o systeniie veins al last 

num and the fiftli and sixtli len costal cartilages are orien » 

to hypertrophy of the rigid veniriele. Tlie apex Is'iit may lie ill-<[elined. h. u- 
aily^iB no/disl.K;aled far l.i'yaiul tl.c nipple line, and ll.e elne iinpulso is 
over the lower steriiuiu and adjacent costal cartilages. Often in iliin-i'liesteil 
™ tE is pulsation in the third and fonrtli left iiilerspaees close to 
the Btcnlun. Wien compensation fails, the prieeordial ''‘'i;'' ! 
feebler and in the veins of the neck there may lie marked syslolu, ngnrgi 
tation or the right jugular near the clavicle may stand out as a pi online it 
hrnor. In the later stage, there is great enlargement will, pulsaliou of llu. 

reveals in a majority of the ea>^s a 
fremituTor thrill, which is best felt, as a rule, in I”- ' 

cibly in the lower sternum and in the fo ;n 4 iir.;n«( (N or in rare cases 

impulse is felt very j„ (11^101 (er inU-rspnee llio 

even in the second, and it has bm. thought ''jj'' 

c.;» i. II.. ...s s-"- «< 
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mitral stenosis, there is never such tilting forward of the auricle or its appen- 
dix as would enable it to produce an impression on the chest walL 

Percussion gives an increase in the cardiac dulness to the right of the 
sternum and along the left margin; not usually a iy 

ni pple line^ except in extreme cases, when the transverse dulness may reach 
from 6 cm. beyond the right margin of the sternum to IQ cm. beyond the 
nipple line. 

Auscultation , — To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn- 
chronous vnth the thrill and the loud shock with the first sound. The mur- 
mur is auricular systolic, due tft the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
hold to the former view with Oairdner. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre- 
sponding to the auricular systole. The difference may sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often tliere is ^a peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the^pex is 
hoard in some cases of aortic insufficiency (Flint murmur '^, occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis- 
location of the organ. 

A systolic murmur may be hoard at the apex or along the left sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu- 
ated, and often reduplicated. It may be transmitted far to -the and bo 
heard with great clearness beyond the apex. In uncomj)licatedjM^ of mitral 
stenosis there are usually ng murmurs audible at the aortig regiop,„at which 
spot the second sound is less intense than at the pulmonary area. In advancnl 
cases at the lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following : The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefiy at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested by 
A. E. San som and others that it is a loud “ snan ” of the tricuspi^ valy(‘v 
caused by the^ jpgwerf ul contraction of the greatly hypertrophied right veu- 
tnele. Bro^hent Thfiiks it' may he 3ue To ffie abfTfpTcbnVfactldfi'^ra^ 
filled left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a pati||kl saw with Dr. C. J. 
Blake the first sound was audible six feet,. by mcasur^^^Hbom the chest wall. 

These physical signs, it is to be borne in mij||PH^haracteristic only 
of the sta^ in which compensation is maintainJC^lffwi murmur may be 
soft, almost inaudible, and only brought out ^mon. Finally there 
comes a period in which, with failure of presystolic mur- 

mur disappears and there is heard in the apex rfl|H|Hurp first sound, or 
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rhythm. The marked ^yslolie slun-k may he pri'sent after 
the cuSappear^ce of the .thrill and the eharaetenslii* nninniir. ruder* treat- 
ment, gwdual fecovory of compejisalion. probably willi inereasing vigor 
of contraction of the right ventricle and left auricle, the prosy utolie murmur 
, reappears. In cases seen at this stage of the disease the natim* of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years lx? elliciently (*om])c‘nsatiHl by 
the hypertrophy of the right ventricle. J;lany persons with the cbaraeteristic 
physical signs of this lesion present no symj)toms. 'riiey may for years per- 
haps be short of breath on going upstairs, but are able to pass through the 
ordinary duties of life without disc*omfort. The ]>ulse is smaller in \olume 
than ncrrmal, and very oftiui irregular. A s|HXMal dangcT of this stage is the 
recurring endocarditis. Vegetations may be \vhippe<l olf into tbe circulation 
iuid, blocking a cerebral vi'sscl, may caust^ lu!mi|)li‘gia or ai)hasia, or both. 
This, unfortunately, is not an uncommon siMiueme in women. I'alionts with 
mitral stenosis may suiwive this accident for aji indelinite |)eriojl. A w'oman, 
above seventy years of age, died in one of my wards at the IMiiladelphia Hos- 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the liemijilegic attack. 

Pr^urc of the enlarged auricle on the left recurrent laryngeal nerve, 
causing paralysis of the vocal wird on the corres])onding side, has be<*n de- 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
have been discussed under mitral insuITicieney. Hrii‘tly enumerated they are: 
Eapid and irregular action of the heart, short miss of breath, cough, signs of 
pulmonary engorgement, and very fre(|uently hiemoplysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
'of breath or slight blueness. Intlammatory alTeclions of tlie lungs or pleura 
seriously disturb the right heart,* and these ])ationt8 stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stag(*s ascites is 
not uncommon, particularly in children. General anasarca is most fre<piently 
met with in those eases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


0. Tricuspid Valve Disease. 

(a) Trioiupid Eegurgitation.— Occasionally this results from ‘acute or 
I chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficienev^and is s(K.*ondary to lesions of the \a ® 

side, particularly oji^e mitral. Jt is met with also in all/ conditions of the 
lungs which cause (jMtniction to the circulation, such as cirr losis an( emp y 
sema, particularly in combination with chronic bronchitis. 1 he syp^ oms are 
those of obstmetion in the lesser circulation with venous congestion .jy®* 
temic veins, such as has already been described in connection with mitral 

insuflfidenmr. The-aiipBrt# this condition are : . , . ., . 

(1) ^ thojnght aWQlp and the 
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liransmission of the pulse-wave into the veins of the neckp If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
tlirobbing, but in other cases there is marked systolic pidsation in the cervical 
veins. That in the^right jugular is more forcible than that in the left. It may 
be seen l)oth in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding tlicm 
become incompetent. Slight oscillations are by no means uncommon, evcai 
when the valves are intact, j The disfeo tion is sometimes enoTj ^o ua. particu- 
larly inihe lict of coughing, when the right jugular at the root of the nci-k 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen inihe sulh 
clavian and axillary veins, and even in the subcutaneous veins over the shoul- 
der, or in the su])erficial mammary veins. 

^ Regurgitant .pulsation through the tricuspid orifice may be transmitted 
to the inferior cava, and so to the hepatic veins, causing a systolic distention 
of the liver. ^This is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in tlie mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from thc^ systolic depression of the liver 
,diie to'^cofnthunicated pidsation from th^^TvSitricle. 

(8) The second important sign of tricuspid regurgitation is the' occur- 
irence of a syatolic murmur of maximum intensity in the lower sternum. It 
is usually a aolf., low.,,pjmmijr, often to be distinguished from a coexisting 
^nitral murmur by ditferences in quality and pitch, and may be heard to the 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together those two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and,'. the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms arc those of the associated lesions. 
|In cirrhosis of the lung and in chronic emphysema the failure of compensation 
(of the right ventricle with insulficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

^ {h) Tricuspid Stenosis. — This interesting condition may be either con- 

genital or acquired. The congenital cases are not uncommon, and are asso- 
ciated usually with other valvular defects which cause early death. Tbe 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa- 
tions, of which 41 warn in wnmpn J^udct has Of UR 

ofjlie^ in which the ages were mentioned, 80 were in women and ^ in men. 
A great majority of the cases were in adults, only 8 being l)etween the ago- 
of ten and twenty. JU. rarity as an isolated condition may be gathered from 
the fact that of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesiona of the left heart. 




The physical signs are sometimes characteristic. For instance, a pre- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus- 
cultation a presystolic murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of g^eral symptoms, cyanosis of the face ami lips is very eennnon, and 
in the late stages, when drop^ supervenes, it is apt to bo inleiiso. 'rhe lesion 
is interesting chiefly because it forms one o| tlie most serious comphoations of 
initial stenosis. c 

7. Pulmonary Valve ]:)iskask. 


Hnrmnrt in the region of the pulmonary valves are cxire’nely common; 
lesions of the valves are exceedingly rare. llnlCour has well called the pul- 
monic area the region of ausoultsitory romance. A systolic murmur is heard 
hereunder many conditions — (1) very often in health, in thni-chestiMl persons, 
particularly in children, during expiration and in tlu* reciimluMit posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (Jl) it is a 
favorite situation of the cardio-respiratory murmur: (1) in aiuemic states; 
and (6)118 mention^ previously, the systolic murmur of mitral iiisiitliciency 
may be transmitted along the left sternal margin. Actual h'sions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
one of the most important of the congenital canliac alTectioii'i. MMie vahe 
segments are usually united, leaving ft small, narrow oritinx In adults cases 
occasionally occur. The congenital lesion is commonly ass(H*ialed with ])ati*ncy 
of the ductus Botali and imperfection of the xeiitriciilar septum, 'riiere may 
also^'be tricuspid stenosis. Acute endocarditis not infreiimuitly attacks the 


sclerotic valves. 

The physical signs are extremely uncertain. There may l)i‘ a systolic mur- 
mur with a thrill heard l>est to the left of the sternum in the .sir.oml inter- 
costal space. This murmur may be very like a murmur of aortic; stcmosis, hut 
is not transmitted into the vessels. Naturally the pulmonary scrond sound is 
weak or obliterated, or may he rejdaccxl by a diastolic murmur, llsiially there 

is hypertrophy of the riglit heart. • n i i 

(b) Pulmonary Insufficiency.— This rare alTcxtion is occasionally due to 

congenital malformation, jiarticularly fusion of two of the K^gmemts. It is 
sometimes present, as Hramwell has shown, in easexs of malignant cMidcH-ar- 
ditis. Barie has eolh‘ct(*d oS cases. 

The physical signs arc those of regurgitation into the right ventne e, 
but, as a rule, it is diiricnlt to dilTereiiiiatc the inuniiiir from Imt of aorlm 
msufliciency, though the maximum intensity may he in the imlmmmry area. 
'I’he absence of the vascular features of aortic insunrioncy 
Both Gibson and Graham Stccll have called attention to the I'"''' 
ago through these valves in cases of great increase of pressure in " ■ ^ 

artery, and to a soft diastolic murmur hoard under thosi> cireiim.staiuis, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. CoMBiNKD Valvular Lksions. 

Valvular lesions are seldom single or 
common. This is particularly the case m congenital ' 
dren mitral and aortic lesions, the result of neuinii ic ■ , 

Pure mitral insulTiciency and pure mitral narrowinz 

in time the tfleuBpid^bwomes involved, at first in sc "i uncombined than 
of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hnrtfiil or helpfnL stenosih 
which so often accompanies the endocarditic variety may lessen tne regurgi- 
tation in aortic insufficiency; ant^ progressive narrowing of the mitral orifice 
may be beneficial in mitral regiwtation. 

Prognosis in Valvular DiseSe. — ^The question is entirely one of efficient 
icompcnsation.^ So long as this is maintained tho patient may suffer no incon- 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti- 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul- 
tatory phenomena may be practically disregarded, 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a large group of patients who present no other 
symptoms than a systolic murmur heard over the body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. — Children under ten are bad subjects. Compensation is well 
effect^, and they are free from many of the influences which disturb com- 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^ that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro- 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri- 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by overexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at^or subsequent to, the peri^ of puberty are more likely to be perma- 
nently and efficiently compensated. Sudden death from heart-disease is very 
raxe in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve- 
ment of the coronary arteries, and to the greater frequency of mitral lesion 
Pregi^cy and parturition are disturbing factors, but are, I think, less serious 
than some writers woulff have us believe. 

(c) Valye-Atpeoted. — The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aertic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade %f hypertrophy and dilatation, the absence of all symptom^ 
of cardiac-distress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 



DISEASES OF THE HEART. 


815 


at the root of the aorta; and in ^nch tin* (M»i-j>nary 
arteiiflft inay es^pe for years. On the other hainl, w hen the aorl u* insullieieney 
is only a part <xf an extensive artcrio-aclero.si^U the root of the a«»rta, the eoro- 
nary arteries are almost invariably invohedftnd the outlook in sueh eiisos is 
much more serious. Sudden death is not uneoinmon, either from neuto dila- 
tation during some exertion, or, more frequently, fnun blocking of one of the 
branches of the coronary arteries. The liability of this form to bo associated 
with angina pectoris also adds to its severity. Aortic stenosis is a iMunpara- 
tively raM-liiion, most commonly met with in iniddle-aginl or elderly men, 
and is, as a rule, well compensated. In Broadbent’s stories of east's, in wbieb 
autop4^ showed definite aortic narrowing, forty years was tlie jiverag* age at 
death, and the oldest was but fifty-three. 

In jnitral lesions the outlook on the whole is much more favorable Ilian 
in aortic insufficiency. Mitral insullicicncv, wlum well compensated, carries 
with it a better prognosis iliaii mitral stenosis. Kxcept aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that the cases which last the longest are those iii^ which i\w 
valve orifice is more or le.ss narrowed, as well as iiicoinjicienl. There is, in 
reality no valve lesion so poorly compciisaletl and so ra})idly fatal as that in 
which the mitral segments are gradually curled and imcken^il until tiiey hjrm 
a narrow strip around a wide mitral riiig-a condition specially seen in chil- 
dren. There are many cases of mitral insullicu'iicy m whicli tin* ilefect is 
thoroughly balanced for thirty or esen forty yi‘ars, without distress or incon- 
venience. Even witli grout ]ivp.'rtr<.|.liy and llu> nin-x Ik-uI nln....sl in tlic mul- 
axUlary line, there may be little or no distress and the wmiiensation may » 
most efleetive. Women may pass safely througli repeated ' ’"g 

here they arc liable to accidents as.sociated wit li the severe stra . * 
under observation for many years a patient who had ler l.rst rl -a^ 

tism at the age of fifteen, when she already had a "j 

She first eaL under my observation, h.r y-throe years agm, ^ ^ v« 
hvnertroohy of the left ventricle and a loud systolic murmur. She has live 
a v^ry active life, has been unusually vigorous, has „ 

has nassed through tliroc suliseiiucnt attacks of rheumatism, blic is now in 
her SSSlfird ylr. Tlie loud mitral systolic murmur persists, liiil she 

very well only a little short of breath on exertion. 1 1 

^In mitra/stenosis the prognosis is usually regarded as less favorabli . . ly 

hi led lo pte in. nn- 

ticularlv in women, with the mitral insufficiency. It is found very it - 

lient indicate that the date of dial „,nrlprn roennis of St. Mary’s 

vanced. Of 63 cases abstracted frmii , juj-ty ,j,,v(.n or tliirty-eiglit 

Hospital, thirty-three was the ^ pLgnancics with safety, 

for females. These women, too, pass ^ ggyebral embol- 

There are of course those too common acciden s 

ism, which are more likely to ^ question of prognoflifl in 

Hard and fast lines 

valynlar disease. Eyery ease must J g * ... Mnnires greater expe- 

stances carefully balanced. There is no question which requires greaie pc- 
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rienc^ and more mature judgment, and even the most experifiiffiM^are some- 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no e^cibptional liability to rheumatic or catfirrhul 
affections; origin of the valvular lesion independently of degeneration; exist- 
ence of the valvular lesion without change for over three years; sound ven- 
tricles, of moderate 'frequency and general regularity of action ; sound arteries, 
with a' normal amount of blood and tension in the smaller vessels ; and, lastly, , 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Leiioui. — (a) Stage op Compensation. — Medici- ' 
nal treatment at this period is not necessary and is often hurtful. A veiy 
common error is to administer cardiac drugs, such as digitalis, on the discov- 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexortion and hurry. * An ordinary wholesome diet in mod- 
erate quantities should be taken; toba^ may be allowed in moderation, but" 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene- 
ficial. The skin should be kept active by a dfijtly bath. Hot baths should be 
avoided and the Turkish^ bath should be interdicted. In the case of full- 
• blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes^. 
The act of coition has serious risks, particularly in aortic insufficiency. Know- 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instnictions in each case. As it is always better to have the co-opera- 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Buoken Compensation. — ^The break may be immediate and 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi- 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with anaemia, 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in- 
dication of failing compensation, particularly in instances of mitral disea^(^ 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or\ariou% forms of arrhythmia, with or without the existence of 
dropsy. Under these circumstances the foUowing measures are to be carricnl 
otit: 

(1) Bast. — ^Disturbed compensation may be completely restored by rest 
of tl^ body. In many cases with cedema of the ankles, moderate dilatation of 
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,;g. irregularity of the puW. (1,« i,, i,,i, „ f,,, 

__ I of cardamoms, and a H.di,ic purge sulliw, wiil.in a week or 

to rpatore the compensation. 

(J) ThefdZi6/ of the embarrassed circulalion. 

Vjsne8ection.—Jn cases of dilatation, from whatever cause, whether 
m mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are markiHl and wiieu then* is orthopmea 
with cyanosis, the abstraction of from 20 to 30 ounces of blood is indicated. 
This is the occasion in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilahnl heart of arterio-selerosis. 

(6) By Depletion ihruugh Ike Bowels, — ^'Fhis is particularly valuable when 
drop^ is present. Of the various purgejj the salines are to \h.\ prefernHl, and 
may be given by Matthew Hay’s method. Half an hour to aji hour U'foro 
breakfast from half an ounce to an ounce and a half of Kpsom suits may bo 
given in a concentrated form. This usually pnaliiees from threi* to iivc li(juid 
evacuations. The compound jalap pow'der in half-drachm do.scs, or elateriuin, 
may be employed for the same purposi*. Kven when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deph*lo the portal system 
rapidly and efficiently. 

(c) The Use of Remedies whicIMimulale the Heart's Aiiion. — Of these, 
by far the most important is digitalis, which was intr(Mlii(‘(‘d into practice 
by Withering. The indication for its use is weakness of the hearl-mus<dc‘; the 
^contra-indication is a perfectly balanced compensatory hyptjrirophy, such as 
we see in all forms of valvulaj; disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon tluj heart, slow- 
ing and at the same time increasing the force o7 the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and ^‘quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com- 
pensation of aortic insulliciency or of arterio-scjlerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insulliciency, 
since it prolongs the diastole and leads to greater distention. ^This need not 
be considered, and digitalis is just as serviceable in this os in any other con- 
dition associated with progressive dilatation; larger doses are often rdpiinni. 
It may be given as the tincture or the infusion. In cases of cardiac ilropsy, 
from whatever cause, 15 minims of the tincture or half an ouncie of the in- 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
inditference if the drug is good. The urine of a patient taking digitalis should 
lie carefuUy estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disapiicars, 
the pulse becomes firmer, fuller in volume, and sometime^ if it has been very 

intermittent, regular. , . 

HI eflects sometimes follow digitalis. There is no such thmg as a <^u-, 
lative action of the drug manifested by sudden symptoms. Toxic effects ar^ 
seen in the production of nausea and vomiting. The pulse becomes irregu^ 
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and SD^ and tV>erA ii^gy ^ Knpia a# 
as pointed out by Broadbent, is found particularly 
W^fin tbfy firfl imdftT .fbn inflnniww^^f tifaMk.dmg. The 
anuamt. These symptoms subside^ on the withdrawal of the digital!^ and are 
rarely serious. There are patients who take digitalis uninteHiptediy for 
years^ and feeltpalpitation and distress if the drug is omitted. IiMBAj;csliUs< 
ea se^ even when it does good it does not alwfl flteadyiihft j^ulse. There are 
many cases in which the irre^arity is not effected by the digitalis. When 
the compensation has beai re-established Ibe^ drug may be oxnitted. When 
there is dyspnoea on exertion and cardiac distress, from 6 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
r outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 16 to 20 minims of 
the tincture. Digitaljn, hyppdennically (gr. ]iV), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
^ 5 io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present. Conyal- 
laria, citrate pf caffeine, and adonis vernalis and^spar/eine are warmly recom- 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-^iron 
and strychpie- When ansen^ is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi- 
cine needed to restore the balance. Arsenic is occasionally an excellent substi- 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of ^-^^j-gr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment 'Of Special Symptoms. — (a) Deopsy.— -T he increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hy^jgogue cathartics, by rapidly depleting the blood, promote, too, the absorp- 
tion of the fluid from the lymph spaces and the lymph sacs. These two mciis- 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey^s tubes may be used or the legs pune- 
tuied. If done with care, after a thorough washing of the parts, and if anti- 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) DY8WicBA.-^The patients are usually unable to lie down. A comfort- 
‘ able b^-rest should therefore be provided— if possible, one with lateral projec- 
tions, BO that in sleeping the head can be supported as it falls over. Tlic 
ahorinoBS of breath is associated with dilatation, chronic bronchitis, or hydro- 
.1 should be carefully examined in all these cases, as hydro- 
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or of both is a common cause of shortness of breath, 
mitral regurgitation with recurring hydrothorax usually 
which is reheved, week by week or month by month, by 
.^tumalvdyspncea, particularly when combineil with rest- 
IwiB^' invaluable and may be given without hesitation. Tho 
valse, of the (Mining influence of opium in all conditions of.canliac insuf- 
flciei 9 K)|Jr is not aufficiently re(K)gnized. There are instances of I'urdiiUijl^’spjiijQa 
linMfliyifttfld Kith dropsy, particularly in mitral valve disease, in which nitro- 
glyoestia^Ukof-^great service, if given in the 1 -per-ceiit solution in increasing 
doses. It is eepecially serviceable in the cases in which the pulse tension is 
Ingh. 

(c) Eaj^pitation and Cardiao Di8TBEBa.-4 Ifl in stancies of grijoLbypcr- 

a hy and in the^^throbbjflgjvhich is so distressing in some cases of aortic in- 
ci^ cy^acaonite is of service in doses of from 1 to 3 minims ev(*rv two or 
three nours. ice-bag over the heart or Leiter’s coil is als) of stu vice in- 
allaying the rapid action and the throbbing. 7, For the pains, winch are often 
so marked in aortic lesions^ iodide of potassium in 10-graln doM‘s, thriHJ times 
a day, or(j:he urtroglycor in may be tri^. SmalUiliAtcrs are sometimes advan- 
tageous. It must be remembered that an important cause of paljiitation and 
cardiac distress is flatul ent dis ten iion of the stomach or colon, against which 
suitahlfi meaanres must be directed. 

(d) Gastric Symptoms. — The cases of cardiac insunicienoy which do 
badly and fail to respond to digitalis arc most often tho^ in whieli nanw*a 
and vomiting are prominent features. The liver is often greatly (*nlarg(*<l in 
these cases; there is more or less stasis in iho hepatic vessels, and Imt little 
can be expected of drugs until the venous cngorgcMiumt is reli(‘\<‘(i. If the 
vomiting persists, it is best to stop the f<XHl and give small hits of iei*, small 
({iiantities of milk and lime water, and etfervestjing drinks, such as AfM)l- 
linaris water and champagne, (hcasotc, hydrocyanic acid, and I lie oxalate of 
cerium arc sometimes useful; hut, as a rule, the condition is ohstiiiate and 
always serious. 

(c) Cough and Haemoptysis.— The former is almost a lUM-essary con- 
comitant of cardiac insufllcicncy, owing to engorgement of the pulmonary ves- 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs, llgpmoptysis in chronic valvular disiMsr* is some- 
times a salutaiy symptom. An army surgeon, who was invalKh^l during the 
American civil war on account of hapmoptysis, supposed to U- due to tiiher- 
oiilosis, had for many years, in association with mitral inMiflicieney and en- 
larged heart, many attacks of hajmoptysis. He assured me that his condition 
w^is invariably better after the attack. It is rarely fatal, except in some cases 
of aemte dilatation, and seldom calls for special treatment. 

if) S;®Ri498NESS.-One of the most distressing features of valvular 
lesions, eW in the stage of compensation, is disturlnsd sleep. Pntionte may 
wake suddemly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, 't '» «!«> “ 
toirT^ The sleep is broken, restless, mi frequently distiirbwl by 
♦Ireams. Sometimes a dose of the spirits of chloroform or o ® 
a drachm of spirits of camphor, given in a little hot wbsky, 
uight The compound spirito of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take^ is frequently a great boon in the intennedi$^ 
compensation partidly failed and the patients suSot froift r^@iw!'alid 
sleepless nights. Paraldehyde and amjlene hydrate are sometimes serviceable* 
Urethan^ sulphonal, and chloralamide are rarely efficacious^ and it is bjsst^ after 
a few trials, particularly if the paraldehyde does not answer, to res^ to 
morphia. It paay be given in combination with atropine. 

(g) Renal Symptoms. — ^With broken compensation and lowering of 
the t^ion in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and strqphan- 
thus when efficient, usually increase the flow. A brbk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu- 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The DIET in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that is an important factor 

in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu- 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 


DX AFFECTIONS OF THE MYOOABD|X7M. 

1. DTTiATAXTON and 

As with other muscular hollow organs, the sbe of the chambers of tlic 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy, flot always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila- 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation. — Two important causes combine ti) produce dilatation — in- 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall — ^which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall may 
yield under a heightened blood-pressure. 

(1) IfETflHTENKD ENDOGABDiAO PRE86UIIE results either from aiLipcreased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation ; single hyper- 
trophy may follow, as in the early period of aortic stenosis, and in the hyper- 
trophy of the left ventricle in Bright's disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe^ 

mriTitv ^ts^ during the systole. This may occur as an octiie, transient con- 
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severe exertion — during, for oxainplo, tlie ascent of a niojmiain. 

I^e may great dilatation of the right liearl, as shown by the increased 
ipig^tric pulsation, and even increase in the cardiac dulness. 'Fhe safety- 
^alve action of the tricuspid valves may here come into play, relieving the 
.ungs by permitting regurgitation into the auricle. With rest tlu' condition 
is removed, but if it has been extrem(‘, the lu'art may sulfcp a strain from 
phich it may recover slowly, or, indeed, the individual may iu‘V(‘r he able 
igain to undertake severe exertion. In the process of training, the getting 
wrind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A dtygrei' of exertion can he safely 
rjiaintained in full training which would he (piile impossihle under other cir- 
cumstances, because, hy a gradual ))roc(;ss of what we may ('all physical t*du- 
cation, the heart has strengthened its r(‘S(‘rve force' — widened enormously its 
limits of physiological work. Enduraiu'e in prolonged contests is nu'asun'd 
by the capabilities of the lu^art, and its esseiK'O (;onsists in being al)le to meet 
the continuous tendency to oversh^p the limits of dilatation. We have no 
positive knowh^dge of the nature of the (‘hang(*s in the heart which occur in 
this process, but it must he in the direction of incrcmsc'd muscular and lu'rvous 
energy. The large heart of athletc^s may he due to the prolongc'd use of their 
muscles, but no man hecoim's a great runner or oarsman who has not natu- 
rally a capable if not a largo heart. Master IMcdrath, tlu' c('l(‘hrat(‘d grey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 


speed, had very large hearts. ^ 

Excessive (lilatation during sewere muscular (dlort results in licnrl-slrain. 
A man, perhaps in poor condiiion, calls upon his heart for extra work duriiij' 
the ascent of a high mountain, and is at once seized with pain ahont the lioaft 
and a sense of distress in tin: epigastrinin. lie t.reatlu's rapidly for s;ome tiino, 
is “puffed,” as wo say, but tlie symptoms pass olf after a night’s qniot. An 
attempt to repeat the exorcise is followed liy another attack, or, indeed, an 
attack of cardiac dyspmea may come on wliilo he is at rest. For months such 
a man may be unmted for severe exertion, or lie may be permanently incapac- 
itated. In some way he lias overstrained his heart and liecoiiio broken- 
winded.” Exactly what has taken place in these hearts we can not say, Imt 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion I he heart- 
shock” of Latham inclndes cases of this natnn^-sudden <ar, lac l.rcakdown 
during exertion, not due to nipinro of a valve. It seems prol.able that smtden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart. 

Acute dUatative heart weakness is seen m many conditions, as. in Graves 
disease^yin paroxysmal tachycardia, in old myocardial cases 
iSdiiiAn^La pectoris. There is usually a striking contrast l.etwcen the wide 
and forcible cardiac impulse and the small, feeble, irrogn ar , 

Dilatation occurs'in all forms of valve Icmnn. In aortic incompetency 
blood enters the left ventricle during from the ^ 

from the left auricle, and the quantity of Wood at 
subjects the walls to an extreme degree of pressure, 

yield. In time they augment in thickne-ss, and present the typical eccentric 


hypertrophy of this condition. 
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.mitral insufficiency blood which should have been driven irito ftfi" aorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of tlie ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in- 
creased tension during diastole, and dilates as well as hypertrophies ; the dis- 
tention, too, infiy be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endodardial pressure. 

(2) iMi'Aiaiiu NUTiuTioN OF THE iiEAHT-WALJ^ may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may ocQur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute epdocarffitis or pericardit is may lead to dilatation, especially 
in the latter disea^'. in anaiinia, lepkeemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir- 
cumstances the walla may yield with normal blood-pressure. 

Pericjixdial adhjBftifiHa^vare a cause of dilatation, and we generally find in 
cases with e5ctensive and firm union considerable hypertrophy and dilatation. 
IJliere is usually here some impairment as well of the superficial layers of 
muscle. 

^ Hypertrophy. — ^There are two forms of hypertrophy, one in which the 
pavity or cavities arc of normal size; and the other with dilatation 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thicimess. The condition formerly spoken of as c^^CQjsijM.yl^ypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham- 
ber, Naturally, as the left ventricle does the chief work in forcing the blootl 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that witliin 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size — i. e., hypertrophy. 

HTPEnTROPHY OF THE LEFT VENTRICLE ALONE, or with general enlarge- 
ment of the heart, is brought about by — 

Condition affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitralinsufficiency; (3) pericardial a^esions ; (4) sclerotic myocarditis ; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i" 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo- 
carditis, to direct interference with the symmetrical and orderly contraction of 

nliamKinrA. 
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' the hlood-vcssvh' (1) CJoiicral artcTio-sclerosii*, 
renal disease; (2) all states of increased arterial tension 
indSow t)y the contraction of the smaller arteries under tlu* inlliieiuv of 
certohn toxic - substances, which, as Bright suggest etl, “by atTiH-ting the 
minuto capilla^ circulation, render greater action nciessarv to send the blood 
through the distant subdivisions of the vascular s\slem (it) ])rolonged inns- 
cu lar e xertion^ which enormously increases the bio<Kl-])re>siire in tlu* arteries; 
(4y m^ovring of tlie aorta, as in the congenital stenosis. 

Hypkrthophy of the right ventuicle is met with under tbe folb>wing 
conditions — 

(1) Lceions^of the mitral valve, either incom|H‘tenc(‘ or stenosis, which 
act by increasing the resistance in the pulmonary xessids. (2) Eulmnnnrtf 
lesionSy obliteration of any number of bl(MKi-\ess(‘ls within the liing<. such 
as occurs in emphysema or cirrhosis, is followed by bypertronliy of the right 
ventricle. (3) Valvular lesions on the right sid(‘ oecasioiially cause b>per- 
trophy in the adult, not infreipiently in the bet us. ( 1) (linnnr rnirnlar dis- 
ease of the left heart and pericardial adhesions are sooner or lati'r assoeiatiil 

with hypertrophy of the right ventricle. 

In the auricles simple bvpertrophy is never st^en ; tluMv is always dilata- 
tion with hypertrophy. In tbe left auricle tbe condition d.welops in legions 
at the mitral orifice, particularly stenosis. Tbe right auricle b> pcM-tropnes 
when there is greatly increasi^d blood- pressure iitlbe li‘sser cumulation, whet her 
due to mitral stenosis or piiliiioiiary lesions. iNarrowing of tbe t rieiispul orifice 
is a less frequent cause. 


2. liEStONS DUE TO 1)1SE.\SK OF THE COKONAKY ArTMOEH. ^ 

A knowledge of the changes ])ro<liioc<l in th(> inyocardmm hy disease of the 
coronary vessels gives a key lo llie understanding of many proldenis in eari me 
palholo^. The terminal liranches of (he eoroiiary vessels are eiid-arlerica, 
that is, fto eommnnication ladwiK'n neighlioring hianehes is llirough 
only. J H. Pratt has shown that the vessels of llieliesiiis, which ofn-ii fioi i 
the ventricles and auricles mio a syslo.n of fine l.ranehes and tlms 
cate with the cardiac capillaries and coronary \eins, j^y \ ......y arteri<N 

thfijnyocardiuin sufiieieiitly to keep it alive even when tlie ^ ^ ' 

iScludcd. The blocking of one of these vessels liy a lliroiid.iis or 

embolus leads usually to a.condiiion which IS known a^ 11,o 

(a) Anemic necroai*, or white infarct, ^\llcn this <loes iiol omir e 
reason may be sought in (1) the existence 

by their presence take the coronary sy. stem ou o u ^ > ) j.f,ronary 

or (2) the vicarious flow through the va^scls 

veins. The condition is most commonly ^en in it orterv 'i'b‘» 

septum, in the territmy of distribution of the anter.o 

affected area has’ a yellowish-white color, sometimes « '"J* J; 

at other times a grayish-red tint. It may je some ^Microscopically 

Ota it i. imgol.? in oonlour ... ptoJ^ ^ 

the changes are very j,eiico<-vle-. wander in from 

muscle Abres or they undergo fragmentation. At a later stage 

the surrounding tissue, and 7i,l'ii|.rinhery of the infarct which 

a nmy growth of flbrous tissue IS found in the ptnpht y 
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ultimately may entirely replace the dead fibres. 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked ^e a firm white p&tch of hyaKne 'degefieration 
may appear in the centre of the area. Rupture of the heart toay be ass^ 
ciated with ansemic necrosis. 

(&) The second im*portant effect of coronary-artery dwase upon the myo- 
cardium is seen in the production of fibrous myooarditu! This may result 
from the gradual transformation of areas of anaemic necrosis. More coinmonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. ghO"Tt thnt 

the mr^ ln fibrea undergo- n ehange-the reverse t)f that of their normaLdevclop- 
mgg ^and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of tlie 
lefrvehtricle and in the septum, but it may occur in any portion. In the 
septum and walls there are often streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of tlie heart is commonly 
associated with this degeneration. It is the i nvariable pr ^ ursor of a ng fflrism 
of thgjiisiupt. 

Sudden Death in Coronary Artery Disease. — , llhli tf 

of one coronary artery, if produced ^mldeq| v. is u uuaUy ^- f a t al. Whewn- 
dufi^ slowly, cither\by artcnb-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
; lation may bo carried on through the other vessel. Sudden death is not uucoin- 
l^on, owing to thrombosis of a vessel which has become narrowed by sclerosis. 

% one of the cQtnf^on <^uses of. sudden condition should be care- 

fully sought for, inasmuch as it may be the sole lesion, except a general, some- 
time slight arterio-sclerosis. In Jhe most extreme grade one coronary^tery 
m§jH’C^^Ktirely blocked, with the production of extensive fibroid disease, and 
branch of the other also may be occluded. A large, powerfully built 
ijgllficile, aged thirty-five, at the Elwyn Institution, Tennsylvania, who had for 
years enjoyed doing the heavy work abo^ the place, died suddenly, without 
any preliminaiy symptoms. The heart weighed over 600 grammes; the an- 
terior coronary artery was practically occluded by obliterating endarteritis, 
and nf the posterior artery one main branch was blocked. 

(d) Septic Infarcts. — In pysemia the smaller branches of the coronary 
aHeries may be blocked with emboli which give rise to infectious or septic 
"^i^arcte in the mype^dium in the form of abscesses, varying in size from a 
pCft jtjO> pin’s head. These may notnauso any disturbance, but when large they 
may peijorate jntp the ventricle or into the pericardium, forming what has 
been called ulcer of the heart 

3. A cute 

Ti y, grnnfl iTif^|^|)Tig'8rfl eaa^^d in.aenta parirarditis the intejsunactolar Qon- 
n oGtiye tj jfisuft may be WoUen and infil trated with siuaJLrtmod^wGalls and 
i eucocY tes. the blood^jegt^lgjyi^ and the muscl&fibrea thnse^t^ granular, 
bvuilme (desperation. Occasionally, in pysomia the inffitration with 
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L diffuse and confined chiefly to the iuierslitial I issue. CoUn- 
l^ribed this condition of the heart wall i n^ and 

demonstrating the gonococcus in tlie diseased aix'as. The coni- 
^ iiplfifl are found i n djpht heria, typhoid fever, and acute €^do- 

ca^jlJlillU aB i| lown by the studies'©! Kbmberg. The ^bcT may be the starting- 
points of pa^es of fibrous myocarditis. 


4. PaAOlf BNTATMiyv AJin.SjiflMyyXAHON. 

This condition was described by Ttonaut and Lnndouzy in 1877, and has 
been carefully studied by different ^mthologists. 'Pwo forms arc met with: 

1. Segmentation. The muscle fibres have separatiHl at tlic ccuuMit line. 

2. Fragmentation. The fracture lias been across tlu* fibre itsi*lf, and jMThnps 
at the level of the nucleus. Longitudinal division is uiiumuiI. Although the 
conditign^ doubtless arises in ^ some instances during the death agony, as in 
cases of sudden 4eaJthJ;^. violence, in others it would stnun to have idinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocaxditis) infarction, and fat t y ^degonemt ion. d. B. Macl'allum distin- 
guishes a simple from a degenerative fragmentation, 'fbe first takes phuie 
in the normal fibre, which, however, shows irregular extensions and contrac- 
tions. The second succeeds degeneration in the fibre. Jli‘arts the S4*iit of 
marked fragmentation are lax, easily torn, the muscle fibres widely si*parated, 
and often pale and cloudy. 


, 6. PARENOHYMi^pUQ, PWJimaUXION. 

{This ifl usually meLuritbIii-’*fOTer8, or in connection va lli Hiidnimri i t is ot 
psnjjar^is, and in infections and intoxications generally. Ltia cl i a r ac t n ^ 
STpale, tnrbidTtatQ of the cardiac muscle, whicJUa-gtmeral. not iMaliz*. 
T^Swity and softness are the special features. It is the softcnwl hcart of 
Lacnnec and Louis. Stokes speaks of an instance in wliicli “ so great \^s the 
softening of the organ that wl.on the heart was grasped by the great vessds and 
held with the apex pointing upward, it fell down over the hand, covering it like 

a cap of a large mushroom.” , i • i 

Histologically, there is a degeneration of the muscle fibres, which arc 
infiltrated to a various extent wil grannies which resist the 
but are dissolved in acetic acid. Sometimes this pannlar change n i • Hh^ 
is extreme and no trace of the strias can be detected. It is prohiil) y tl^ctTwt 
of a toxic agent and is seen in its most exquisite form in tlio lumbar nfuscles 
in cases of^xic hsemogloliinuria in the horse. It is mat-witli ui case-s o 
tmllflia tyutns smalLpox, and other infectioua diseases, particular y when 
SmSwse is pnJtracted. There is no definite relation lietween it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced f atty 

ln\ Va.itv demneiatiou is a very common condition, and inila puu« are 
*** Tt isltound is tha ff*t'”g nutrition of oM age, 

andlo Lcachectic s tatw; in pmloagcd- “ 

aggmman^jihMi>h«»^ 
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fyy^tid J a usually associated with fatty or pare|icbymAtot|S>^ipumH^[ 3 ^ 
superfidial layers of the niyocardiutu. Disease of the a 

much more common cause of fibroid degeneration than of fatty 
in thdjf hypertrophied in fatty ohatiy is 

by no meanTmSequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special chan^. Tharw gppaais 
tg^ be a special pron^^ to fatty d^oerationiiUjto heart-4n p ade»^ v^ 
perhaps b^nneciod^Tfitb So great is its nee^ of im 

abimd^tjaygcn^supply that it feels at once any deficiency, and is m conse- 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be Iqg^ or geiiieral. The iefLxentricle is 
mosHlrequ^tly afiepted. If the process is advanced and general, the he^rt 
looks larg e and is flabby* and relasad. It basji light yeHowish-brewa tint, 
or, as it is called, a fa^cd4qaf polor. Its consistence is reduced and the jub- 
stanca, tears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro- 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by the minute globules. 

(6) Fatty Overgrowth. — This is usually a ...sim plfi .exceaa^nf tha nnirmal 
Bubpttk)ai«^ -fat, to which the term cor^RdipQ^m was given by the older 
writers. In pronounced instances the fat iofiltrates between the mu^ulnc. sub- 
st ance a nd, ^pwating the strands, may reach even to the endocardium. In 
corpulent persons there is always much pericardial fat. It forpis pg r^ of the 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34^niales. Over 84 p er cent occurred between the 
fortiefe-t m f se v e n tieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance ican be seen. On section, the fat infil- 
trates the muscle, separating the fibres, and in extreme cases — ^particularly 
in the right ventricle — reaches the endocardium. In some places there may 
be even complete substitution of fat for tine muscle substance. In rare in- 
stances the fat may be in the papillary muscles. Thejifigrt is usually much 
reioxed and the ch^bers ore ^ated. Miccoscopically the muscle fibres may 
show, m addition to the atrophy, mitrJfflH faf-ty 

7. Other Degenerations op the Myocardium. 

(fl) Brown Atrophy. — This is a common change in the heart-muscle, pat- 
ticularlyi in ch r on ic ya l vular Jesiqns amkin the aenilo4ieart. When advanced, 
th^mgjpr oftKemusSes is a d,^ : ^-lyqw nj and the conajatence is usually 
incteCLsed. The fib res prese ntjan accumulation of yeltow-^brow&'^igment chiefly 
about the nuclei. The cerana££iMance is often unusually distinct, but seems 
more frA prilfl in hc Rlthy musele. \ 

(6) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vess^, not in the fibres, 
(c) The hyaline traniformation of Zenker is sometimes met with in pro- 
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affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

i degeneration may occur in the inyocardiiini, and tho muscle 
infiltrated and yet retain their apiMiarance as figured and de- 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

W4& a " weak heart,” without valMilar diKMisi' or renal changes, the patient 
luyi ^kprtneBS of breath on exertion, a feeble, irregular piilst*. and (lu're arc signs 
of cardiac dilatation — feeble impulse, increaso<l area of Hat ness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic inunnur. The myoeardial 
lesion is not always proportionate to the intensity of tho syinjitoms. A patient 
may present enfeebled, irregular action and signs of dilatation — shortness of 
breath, oedema, and the general syinptoins heliovt*<l to \n) eharaeteristic of ^ 
ca flfifl of fibroid and fatty heart — ^and the post mortem show little or no 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some cases oharaeteriziHl hyl a pueblo, 
i| 2 Sg)]lar, sloaupul^, 2with dyspncca on exertion amlSo cc ahi o iJiill^ ^ 
Irregularity is present in many, hut not in all easi's. ^ I ho.~pulse 
^be very^ow, evep 30 or 40 per minute, and the features those of Stokes- 
AHuma disease.*' A man with advanced fibroid myocarditis may the sudden y 
while at work, without having ever complained of heart trouble, intimately 
the cases come under observation with the symptoms ofc cardiac insulhcicncy. 
The arrhythmia, which may have been prostmt, lKHM>mes aggravati>d and, 
according to Kiegol, may not only precede, hut also persist aftiT the cardiac 

insuflficiency has pass^^d away. ‘ i • 

VnU,, of llic liciiil llic (lillicult i.!s. h\lr<'.mo 

fatty 118 ill ""'.V 

regularly actiug heart. The fiit (l.ws not n|.iH>ar to inlerfere seriouKly with the 
fimdioc of the orgau. Tl-e Irutl. i^, it my l.e rreM-ul ni .m extreme gr.i^ 
itiiJiaut producing symptomH, w. long uh gn-tit .l.lntalion of the ehrtmlK-rrt d.^ 
Tluuairdiac irregularity, (he dy«imm, palpitation, am t,mall pul8c 
ue in reality not MUiptoi im of tlie fatty degenernUou, but of dilalatiou which 
has suMrvcpcd!^ n^ttjLorm senilin is of no moment in (he diagnosis of 
fallv&l. The heart-sounds imiylsjKWk and tlie aotioyrregnlar. 

\Ehett-diktatio« occurs, lhcrfti8.gallajuiUti'>>''J>'''^^^^ ^ S 
^stoUc iMlfjnur at Uic.apex.t Sho^^of 
wan^earlv featured many cases, aud anginal attacks may oceiir. llu.ro m 

CT^b^mefI^^“TowLd^bc cb^thc 





ow, Airo by 

jea89iagain^]^iOTdTittonm%4twof , 
illIi^^ wlbS^ there wm. about thiriy acts of 
qiore freqnentlj in yt/pnifWH^JflTnirift and tiuEUy 

VaH^ ntriMy^yrfVi nf tfm Wrf. ia n r^^rlitlhn fl) Ifnff 

pgQK)ns. Tf pTAi^nopfl Tin nyropt^a unBl the ,TnUflCTOlar 
th at dilatation , o<xy r 8 . These patients muyifor jmm pffflyptj) 
r^^^ulse ; f£e 3 ieai t^nnd a,j;i^^ j^d muffled, and ^^uiauttjgay be 
'SS^at the apex. qjg^dkojistbm are not uncommon, and the 

patient may suffer frnnyhrnnnh^tifl. ^ Pia ^ e gj B andT^^fyudnriipoplectiftMgures 
may occur. SuddaaiLeath may result from synoa^ or from mpt npe 
hgait. The physical examination is often difficitlt because of the great incrett^ 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocaildialvdiaeasu as 

fgllpws ; ^ 

These in which sudden death occurs with-op^^thout-psenoufrindi- 
cations^ of heart-trouble. I S^^rpsis of the coronary, arteries exists — ^in some 
instances wjtL jfioeut thrombus and white inf ftjrpts ; in others.i£x tensive fibro id 
disease; in others agaiiujf atty d egeneration. Many patients nevercomplffin 
oT^ardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
diyine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp- 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) CftseB with general ^pterio-seleresis and hypertaaphy and dilatation 
ofjhe heart. They are robust men of middle age who have worked-hard 
and liye^carelessly. Dy.e®noea, cough, and swelling of the- feet are the earl^ 
symptoms, and the patient coiues- under observation either with a g^ hor 
r hythm , e mbryoga rdia, or an irregular heart with an apex systolic., jnurmu] 
of^ndtral insufficiency. Eecovery from the first or second attack is the rule 
It is ohe^iEe most common forms of heart-disease. 


Prognosis, 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu- 
larly those of the third group. 

Treatment 

Many cases never come under treatment; the first are the final symptoms. 

Cases vrith signs of well-marked cardiac insufficiency, manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on the 
plan laid down for the tr^tment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very benefici^. 

Much more di fflpiilt in thft piiniig<>m i>Tit nf thoae cases in which there is 
marked ^ cardiap arr hythmia.- with ^feeble, irregular, very slow £ 5 ^, and syn- 
con e o>r anpn L Dropsy is not, aT a rule, psBsent; the heartnffiffid&J^J ^ 


nim mtAn 
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^ are no aigm ot dilatation. Di ptali»» 
J^otjadviaaMe, partioularl}^ when the pulue is inffeqnent. 
*m,.a reg A a t aiiidiet, and nf ikn, 

milpbuT^g pthpr and wtinuilanfa Por tho 

^^g^^ngtoljngs of anxiety morghia is invaluable. From 
sMeth of a grain of strychnia may t)e ^von throe tinioa 
tee fa hard and firm and the hlocxl presanro high the sodinin 
nyutiwp in rrr Ti shouldJ^aglvan irecly. 

'In oerta&i cases of weak heart, particnlnrly when it is due to fatty over- 
gr0v^; the plans TfiflQTnmpndc<1 by Oertel and hy Schott an^ a(l\iintag(H)us. 
They are invaluable methods in those forms of hciirt-wcakiu»ss due to intem- 
perance in eating and drinking and defevtive bodily cKcrcist'. M'hc Oertcl 
plan y)n4aVi ^ -p»rfa « Fiigt, tho reduet-ion in the amount of lufuid. , 
This IS an important factor in reducing the fat in these ])atients. It also 
slightly increases the density of tho blood. Oertcl allows daily about .‘UMMUtet's 
r j 1i/j |n id which includes the amount taken with the solid fo^ul. Krtn^ |>erspi ra- 
tion is promoted by bathing (if advisable, the Turkish hath), or even hy the 
use of pilocarpine. 

The second important point in his treatment is thajyiat» which should 
consist largely of proteids. 

— Cup 4)1 coffee or tea, with a little milk, about fi ounces alto- 
gether. ‘Rreadj 3 oun ces. 

JVoon.— Three to 4 ounces of soup, 7, to 8 ounces of roast bot‘f, veal, game, 
oXJBfflSSTry, or a light vegetable, a Utile ilsli ^ l4)unoe of bread or farina- 
ceoua,^wdding; 3 to G ounces of fruit for dessert. No licpiids at this meal, as 
a rule, but in hot weather 6 ounces of light wine may be taken. 

A fiprnnnn . — Six ounces of coffec or tea, with as miieh^ water. As an 

indiilgiencc an ounce of bread. 

Evening.— One or 2 soft-boiled eggs, an ounce, ^.bxcad, perhaps a small 
slii^ISObeesc, salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

important clomont of e^sc not on tl,c lovel 

but UD hills of various grades. The distance walked each day is marked off 
and is ^adually lengthened. In this way the heart is systematically exer- 

cised and st^ng We^t._This consists in a combination of Whs with 


exercises at S'aiilieira; Tho water has a temiicralure of frotii J?’-, 

rSy charged with CO. The good effects of the liath arc cla.mccl 

bv Schott enmn^ fram a cutaneous excitation, iuduced by the iiimeral and 
by Schott ^ stimulation of the sensory noms. 

fSIsT^uestion that the bath, in suitable cases, ^ 

of the flPGx teat and that it lessens the area of cardiac dulnrss, this mean 

luiS.thi ft. fti-fti* of '!» , ■''•“‘I'S ‘Xa.'S 

sisting of forty gallons of water, with various **"«"S*^!*; 

calcium chloride The exercises res, stoce gymnarfu^. J^ 

mentfl executed by the patient and resisted y whatever 

dl^, S!, ” "«»( » MlftH.- The "CTrotic hart » olto mftih benedtoi 
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IV. ANEUBISM OF SHE 

(a) Aneoriim of a Yalve results from acute^dogyjyiiis^ 
softfiTling. op.^ogosion and may lead either to penorauo^f the segment 6f^ to 
gradual dilatation of a limited area under tlie influence of the blc^-pressnre. 
The aneurisms are usually spheroidal and project from the ventricular face 
of* a sigmoid valve. They are much less. the aeymeytH, 

ThfljUi^ftoqnently.jn^pture and produce jfy^tTnpfinTi 

olihfuxalves. 

(h) Aneurism of the walls results from the weakening induce4J)3Uill£QlUO 
myjjiauditiB, or occasionally it followa^a cute mural endnef^p^^ itia. which more 
• commonly, however, leads to perforation. It has followe4t a stab-woim d. a 
gujxutta^f the’Tcntricle, and, according to some authorai^ ricar^a ] 

The left voatricle near the apex is usually 4he. seat; this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium . opaque, and the muscular tisane.. aclgro tic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacQulfttgd and communicates with the ventricle through a very 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov- 
ered with aneurismal bulgings. Kupture occurred in 7 of the 90 cases col- 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa- 
sionally ^ere is y marked bul ging in the ape:^ rggjon and the^tq ^inr m^y 
perforate the^^nhest walL.^n nutraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left I 

have known toTie nilstnketr fbr caMiafe' fcfieuf ism. When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries.' 


V. BUFTXTBB OF THE HEABT. 

This rare event is usually associated with fatty infiltration or degenera- 
tion of the heart-muscles. In some instances, acute softening in consequence 
ol^pmbolism of a branch of the coronary artery,l^uppurative myocarditis, or 
a^gummatous growth has been the cause. Of 100 c ases collected by Quain, 
■faffy was noted ii^7« Two-thirds of the patients were over 

sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca- 
tion, and finally cachexia and ^ rop sy. Death occurr^ in one Qf the parox- 
jams. The wall ^the l^jn^Q^de of the. heart was ruptured, having a 
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i s^ient to admit any of my fingers, althougli iho walHtaelf 
mtly thick and strong.” , 

dianibers, but is found rnoid^li9M}uantly 
- .ibfi ..ft Tdnn o r ,- wall, not far from the si'ptum. The 
ijLx-' P exertion. There may Ih' n.) preliminary' 

without any warning the palient may fall and die in a few 
itt^ents. aiddfilLacajh occurred in 71 j^r cunt of Quain’s casi^^. In other 
induces there Inay be in the cardiac region a semse of juiguisli and H uff fjca* 
tigB^owAJifft-may he prolonged for several hours. In a Montreal ease, wlJich 
I exainined, the patient walked up a steep hill aft(*r the onstd of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW OBOWTHS AND PABASITES. 

'^■ttbsrde and syjpjiijji^, bayc already lHH,*n eonsitlercMl. I’ruuacy..>juainwr or 
s arcoma is ex treinejy rare. Secondary tumors may bo singli* fir multiple, and 
are uauany unStended with symptoms, even when the disiMtsi* is most exten- 
sive. In one case I found in the wall of the right ventricle* a nuiss which 
involved the anterior segment of the tricuspid valve ami partly hlwkiHl the 
orifice. The surface was crodcnl and th(*ro were numerous cancerous emholi 
in the pulmonary artery. In another instance the heart was griMilly lailarged, 
owing to the presence of innumerable masses of colloid cancer the si/xj of 
cherries. The mediastinal sarcoma may jKuu'trato tlu* ht*nrt, though it is 
remarkable how extenidvo tlie dis(‘asc of tlio iiuHliastinal glamis may be with- 
out involvement of the heart or vessels. 

(iiyi4s in the heart arc rare. They are found in different parts, and aro 
filled cither with a brownish or a clear fluid. ayats oficsHinnnlly occur. 

.The, Parasites Tiavc been discussed under the appropriate section, hut it 
may be mentioned hero that both the cydicenLs cclluloscB and the cchinoeoccus 
cysfe pcc.ni occasionally. 


vn. WOUNDS AND FOBEIQN BODIES. 


Wounds of the heart may he caused I hy^^yttcmal injuries, aiwatabs and 
b ullerwoup ds;!;] ^y foroJ^p i bodies passing from the gullet or cvsoplmgutf, oljiy 

p uTip.tiirA fi^i* thprapeutm purposes. 

m BjilletJgnunds of the heart are cowmon. Recovery, inay taka plgcc, 
and bullets have been found encysted in the organ. i>t a b w o u ada. ara^stili 
moM-common. A medical student, while on a spree, jias^ed a pin into his 
heart. The pericardium was opened, and the head of the pin was found out- 
side of the right ventricle. It was grasped and an atternfit made to remove 
it, but it was withdrawn into the heart and, it is said, caii^-cd the patient no 
further trouble (Moxon). In recent stab wounds it is a gwd practice to 
expose the heart and attempt to suture the wound. Sherman has collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah^woun^ag^^ tied the left coronary artery, which had 


(S) H^wtaEinaLgirla sometimes swallow pins aud^^Aecdles, which, passing 



DISEASES^dF THE ClRCULATOttt & 



832 


through the cesophagus and stomach, are found in yandus ^ 

A remarkable case is reported by Allen J. Smith'of a girl i 
dozen needles and pins were removed, ^^Vfly 

Several years later she developed of, heaxt-diseasa' At the 

post mortem needles veere'fdftndTh uie tissues of the aBHerenTpericardiui^^^ 

of the left side. 

7>ripf>tiire f^f the h<^rL^nardinr^Tifflaifl) has been recommended as a 
therapeutic procedure, as Jjuchloxoforia ^narcosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture — cardiocentesis, 

P e^pioceeding is not ^thout risk. HsMaterrhage may take place f nmrthc 
teture, though it is not often extensive. Sloaue has recently urged its use 
m yi cases of asphyxia and iiL suijFocfttio n bv Ao^ i ^ and feoia^gqill:;^. 
The successful case which he repo^ iUustrates forcibly its stimulating 'action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEABT. 

I. P4LPITAT10N. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa- 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extiansystole described 
in, the next section is present in many cases. 

Etiology. — The expression ‘‘perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed deliriunhi cordis, may be unat- 
ended with subjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
ions being entirely subjective. We meet with this symptom in a large group 

cases in which there ia^ inpTP^m ed excitab ility of the nervous system. Palpi- 
tation may be a.marked feature at the time of puberty, aLtho climacteric, and 
DccasionaUy during menstruation. It is a very common symptom in hysteria 
and n eurasth enia, particularly in the form of the latter which is associated 
with dy^psia. Em^dions, such as iright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to the 
affection than males. 

IiuA-seemid grouft,thp. palpitation results from the action upon, the heart 
of certein substancgl^^ch as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation Ifi^Ttelis^iated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe- 
nomenon — seldom associated with organic disease — ^in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation. 
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described by Da Costa, which was so cominon among 
1 during the civil war, is a neurosis of this kind. Thoichicf 
palpitation with great frequency of tho pulse on exertion, a 
o^t of cardiac pain, and dyspiuca. The factors at work in pro- 
^ 'this <x>ndition ap'peared to be the mental excitement, the unwonted 
Bzeition associated with the drill, and diarrluea. The condition is 
h^requent in civil life among young men, and when pcrsisUnit it may 
le ad to hypertrophy of tho heart. 

{^mptomi. — In the mildest form, such as occurs during a dyspeptic attac'k, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call goneness.’’ In more severe attacks^he heart violonlly.^ts pulsa- 



cases are*in neurasthenic women, in whom the mere enlranei* of a |>orson into 
the room may cause the most violent action of the heart and tiirobbing of the 
peripheral arteries. '^Tho pulse may be ra|)i(lly increased until it roaches ir>0 
or .160. VA diffuse flushing of the skin may app(‘ar at the same time. After 
such attacks, there may be the)ipassage of a large (plant ity of jiale urine. In 
many cases of palpitation, |)arl!cularly in young men, the eondition is at once 
relieved by exertion. A patient with extrenu; iiT(‘guIariiy of the heart may, 
after walking (piickly 100 yards or running upstairs, return with the pulso 
perfectly regular. This is not infrcciuently seen, h)o, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negativ,e. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, hut not associated with murmurs, fllie second niuiid at the 
base may be greatly accentuated. A murmur may sometimes lie heard ovcir 
the pulmonary artery or even at the ajHix in cas(*s of rapid action in neuras- 
thenia or in severe aniemia. fliic attacks may In' transient, lasting only for a 
few minutes, or may perj^ist for an liour or more. In some instances any 

attempt at exertion renews the attack. 

The profjnosis is usually gocxl, though it may be extremely difficult to 
remove the conditions underlying the palpitation. 

II. AuuiiYTimiA. 

The work of Gaskcll and of Engolmann on tho function of the hcart- 
muBcle, and the clinical studies of .James Mackenzie, Wenckehneh, and others, 
have modified the older views of the neurogenic curdiae mecimnism with lU 
musculo-motor nerve centre upon which the higlier centres play^l through 
the vagi and the sympathetic nerves. The source of the action of the hewt is 
now-placcd in the muscle itself— myogenic— and (laskell desi n hes as 't« 
tiona rhythmieity, excitability, contractility, conductivity, and iomcity ; that 
is to say the muscular fibres of the heart possess the power of rhythmiially 
ettatiBg-A-atimulus, of being able to receive a stimulus, of responding to a 
Bti»ula»*yiOontracting, of conveying the stimulus from muscle fibre ® 

fil»e!mdrf maintaining a certain ill-defined condition called tone. Wencke- 
bach and James Mackenzie have studied the disturbanres of these functiom 
of tte heart clinically, and have endeavored to classify them m harmony with 




the myogenic tlieory. T am indebted to Joseph Erlanger^ ojE 
kins Physiological Laboratory, for the following classiflcatian 
Wenckebach : 



I. Arrhythmia smiting from decreased conductivi ty fits. aurtGuta - 
ventncular junction — hearUlloclc. Characteristics : Aurkmlar rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less ; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, cither one ventricular beat missed in 7, 6, 6, 4, 
etc., auricular beats, or a 2 : 1, 3 : 1, 4: 1 rhythm, or either of these altematkg. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes- Adams disease) affecting the ventricu- 
lar rate alone. 


II. Arrhythmia resulting from increased irritahility of the heart, 

A. Ventricular extra-systoles, characterized by an early systole, whieh is 
associated, ■3yjith the pheopmena of a retrograde impulse. There may be one 
or more exti'a-systoles following a normal systole; when regularly recurring, 
one or more cxtra-systolcs after 5, 4, 3, 2, or 1 normal systoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra- 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ^ 

III. Arrhythmia resulting from the influence of eitnnsic nerves upon t 
earUrate, (l)^Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements: may 

ive the paradoxical pulse. 

A Disturbed filling from adherent pericardium or mediastinal tumor : may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse ( ?). 

The senior student is referred to the work of Wenckebach, translate by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittenoy. Extra-systoles. — The corartionest type of arrhythmia is that 
iW known as the extra-systole, to explain which it must be remembered that 
to a stin^ulus strong enough to set up a contraction the heart answers with all 
the contractility of wliich it is capable at the moment (Bowditoh^s law of maxi- 
mal contraction) . ? A second property of the heart-muscle is tliat it po88e8so^^ 
a " reJEractoiy phase ” in which normally it is not excitable, or answers onl\ 
to very strong stimuli. DiiangJhia.XgfrapI(«y.^ shortly Jjflf on' 

the systolejEm^contteuing a short time after it, the heart is inexcitablc. 
Wh^tfnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. iEipgelniann e^plaiBg^Jhi'' 
longjj ausea s follows In consequence of the extra-systole the ventricle is still 
j[]i the refracloiy staj^when the next physiological stimulus reaches it. This 
stimulus therefore hu no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is miss^; then the first 
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after the compensatory pause occurs exactly at the moment 
have occurred had no extra-systole preceded it” (W^encko- 
Tl^ irregularity, inequality, and intermission of tlu* pulsi' as met 
eveiyrday clinical experience is largely due to the occurrence of these 
ial^nHEystolfB, which may present all sorts of combinations and groupings, 
b^jieminal, trigeminal, etc., depending upon whether the e\tra.pnlsi^-l)eats are 
perceptible or not. And yet in spite of this most e\treim» irregularity there 
ihay be no adual pathological chtnge, and so far as the mainleiiaiUH* of tlie 
cir^ation is concerned the heart may he acting in a most satisfactory man- 
ner. Patients "‘May feed t he ^xtra^^iy stole as a deiimte thud, and (he com|HMi- 
gatory pause is perceptible, hut very oXtuii ihero are im) siibjeetive Hcnsations. 

occur at all ages and under the most varinl conditions 
healt h and disease. Afackenzic recognizes a youtliful and an adult typo of 
ambythnua, in which the latter is due chielly to the prcseiuM* of tin* systoles. 
There are several classes of cases. The arrhythmia may lie a life-long condi- 
tion. Without any recognizable disease', wMthont any impnirm(*nt of tho 
action of the heart, there is permanent irregularity. This may 1 m* a peculiarity 
of the heart-musede of the individual, who has extra-systole ^ for the same 
reason — physiological hut not well imdorstofMl — ns tho dog and horse, in which 
animals this phenomenon is common. Tlie late Chancellor Pcrrie‘r, of AfcCill 
University, who ditnl at tlie ago of cighty-sevon, had an c*xirem(‘ly irregular 
heart action for the lust fifty years of his life. I know several imm who liavo 
had for many years irregularity without the slightest discjomfori. i lojliihUJ- 
tatfidLandgwuraathenio persons thcraanay be an irritable weakness of the h(*art 
associated witli extra-syslolc, and palpitation of a most distressing character. 
In a second groiip?toxk,ageiits, as tobacco, tea, colfec, or^ho poisons of the in- 
fectious diseas(‘s or .those originating in the intestines or imdaholic poisons, 
causn-anhythmiu. Kven roflexdy, as^n dyspepsia, extra-systoles may 

arise. T hird lyjyi liigU blood pressure can set up extra-systoles; also^diange in 
posture. And lastl^^rgiiriic (lis(*ase of the heart itMjlf, “ dibdftUPR^ intlamma- 
tion, poor blood supply to the miiscle, ovcrexertioii can all supply stimuli to 
set up extra-systoles cither directly or retlexly'^ (Wenckebach). Tm much 
stress should not be laid ujKin arrhythmia per se in the absence of organic 
disease. 


III. Rapid Heart— Tachycardia. 

The rapid action may There are individuals whoso 
normal heart action is at 100 or even more per minute. ^- Kmot u tfud causes, 
violenLaxercise, andi,fevers all produce great increase in the ra|)idity of the 
heart’s action. VTlic extremely rapid acUon which follows f right may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
, exercise, the rapidity of tho heart continued. Cases are not uncommon at the 

are cases again in which the condition can hardly be termed a 
neurosis, since it depends upon definite changes in the pneumogastne^r 
in the-awdulla. Cases have been reported in/which tmox Qf 
t he medul la OT^re^uxs^poVi the vagi has been associated 
Sbme bTlhe cases Vf frequent action of the heart in women have been thought 
to be due t<wreflfiX_irriMQnironi oyarj^.w:.aiterinsJii2S^ 
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ParnxymAI taeh^rdia is a Te9iaduUe..aflfiCtio% < _ . ^ 

burry, during which the action is gittdiy inoreased^Ti 
ng 200 ftTi<][nvpr^ The case? are not common. The attack ^ 

ind persist only for an hour or so. A patient at the FhOa^Mt^^ 
br Nervous Diseases was attacked every week or two; the pulse Woql^ jiBe 
4hi220 or 230, and there were such feelings of distress and uneasihesa that 
-he patient always had to lie down. There may be, however, no subjective 
iisturbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fo^r-more 4 han twe n ty - y aa r s 
the taking nf ice-watcr or strong eoffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this es^ntial or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. looks 

upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and &e 
abruptness with which an attack may end. Otie of my cases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt----Bhadyoardia-~Heabt-Blook. 

Slow action of the heart is Sometimes 1^9170 ^1 and may be a^pnily-peeuli- 
arity. N^poleoiLia stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the wrist. /hnarf the p u V^ 

waye, should be taken into account. 

(a) i)/i ydiehgi rat' Nrudycardia. — As lage^ vances the pulsa^te becomes 
B^w. In the pue rperal state the pulse- may beat from 44 to 60 per- minute, or 
may even be as low as 34. It is seen in prpmii.inrp inKnr as well aa for m. 
The explanation of’ its occurrence at this period is not clear. •Slosnm.of the 
pulse is associated with hunger. Bradycardia depending on individual peculi- 
arity is extremely rare. 

(2i) E athological hr aducardia. which is met with under the following con- 
ditions: (ILIn^jronvalescenpe flfiutgi fCYP^ This is extremely common, 
particularly aftae-pmumonia, typhoid.^ever, oenta-jdMumatism, and diph- 
thfifia. It is most frequently seen in young persons and in cases which have 
run a normal course. In disoassii nf thn digastiy^ such as cliMuc 

-dyspepsia, ulcer or cancer, nf ■ thp.,fttnmach, and^aundice. (3J[IiL,4Lueaa^^ 
♦ft ajwiratorv, system. Here it is by no means so common, bul it is seen not 
iufr^uently iiLPTuphysema. (4)^In diaesiffift »f t he circula to ry syste m. Ex- 
duding all cases of irregularity of the heart, bradycardia is not common in 
diifUjPfljf ..the valaae. It is most frequently seen in fatty and fibroid changes 
in theneart, but is not constant in them. (5) In di8eae6a^-a£.ihejELcmary 
organs. It occro occasionally jiLnephritis anf may be a f aotuBM^iauauKiia. 



It occurs in nrtt^inia, poisoning by 
follows^Jhfi. of .tobacco. oolTcOjj^and digitiUM. (*7-) In 
jjrders, such tis..nnaaink, chloruaii^and diabetes. (8X.In 
Lsystem. Apcjilex)', epilepsy, the cjjxebral tumors, ^oc- 
and (Uaeascs ^nd injuries of the cervical 1 * 0 rd may bo 
iu. • In general paresis, mania, and melaucliolia 

infrequent. (9) It occurs occasionally in affections o’f the skin and 
and in_giiipjtrpkc, or in prolonged exhaustion from luiy cause. 



V, Heaut-hlock. Stokks-Adams Diskask. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven- 
tticles a moment later, the impulse being pro])agal(‘d like a peristaltic wave 
through the heart-walls. In passing from the aunch' to the viiitriclc the 
stimulus traverses a narrow Imnd of musch*, the only dcmonstrahlc mnsciilar 
connection between the venous and arterial chainlKTs. In tin* adult heart this 
auriculo-ventricular bundle of llis i< IS mm. long, ‘^>.5 nnn. broad, ami 1.5 
mm. thick; it arises in the septum of the auricles below (he foraftien ovale and 
passes downward and forward through the Ingonum (ibrosuin of the auriculo- 
ventricular junction, whore it comes into close relation witli the mesial leaflet of 
the tricuspid vahe. Passing along the njiper edge of the mnseulur septum, just 
where it joins with the posterior edge of the membranous septum, it nidiaUiS 
from this point throughout the heart as the junetiomd system of Xu^ara. In 
tlie dog destruction of the bundle prevents the passage from the anriele io the 
ventricle of the impulse which normally causes (Ik* Nentneles to contract. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they pissess thcMr own automatic 
rhythmicity. Under ordinary eireumstanees tins inliereiil rliytlimieity eiiii not 
manifest itself because the much more rapidly iK'aling venous end of the heart 
sets the pace for the ‘^higgisli arterial end. Hut if the anrieiilar impulse is 
blocked, the ventricles releuK'd from tlie control of their nonmil ])aee maker 
assume their own rate. This condition has l)cen called eomiileto heart-block. 
By an ingenious contrivance I^lrlanger has liccn able in the dog to gradually 
compress the auriculo-ventricular Imndlc and pnaluee thg various stugijs of 
this condition, namely, one ventricular silence in auricular beats, and 
one ventricular silence with every other auricular l>eat, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm, hinally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri- 
cles beat vdth their own inherent rate, which Krlangcr estimates, from a 
study of cases of heart-block in my wards, to lie about ‘^3 to 2H Isjatb to the 
minute in man. The explanation of the phenomenon is based upon one biig- 
gested by Gaskell. The bundle of llis, like all niusele tissmi, bc'comcs fatigued 
when it is made to contract repeatedly. Under normal cireiiiiistaiKXis sufficient 
time elapses between successive beats to permit the bundle to return to its 
normal state, but when fmin injury or any cause llic irrita4>ility of the bundle 
is greatly rodiiwHl. it may not r(*«i(4 to the auricular stimiiliir*, which thus fails 
to reach the ventricles. O(xiasiomilly while compressing the auriculo-ven- 
tricular bundle in the dog, the ventricle alone may suddenly stop boati^ for 
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riP obtained from the smaller qiiantilics. It should Ih' lmvcii 
ba three times a day. • 

-^^"Ipeat rapidity of action, ju^mite iiuiy Ik* (rii*il or M'rairuin virido. 
t caies aamiuted with sleeplessness and n*MllesHiiess whirh an* ^milly 
i by bromide of potassium. Digitalis is \it\ rarely indioah*!!, but in 
Jimnate cases it may be tried with the nu\ vnmira. 

' CJhses of heart hurry arc often cxtreiiu'ly obstinate*, as may Ik* judged from 
tto of tte physician reported by 11. 0. Wo(k 1. in whom tlu* condition per- 
sisted in spite of all meaMires for fifty years, 'riu* bromiil(*s an* sometimes 
useful; the general condition of neurasthenia should be trealinl, and during 
the paroxysm an ice-bag may Ik* pbieed n})on the li(*art, or iK'iter's eoil, 
^i^h which ice-water may l)e passcnl. Eleetricity. in the form of galxan- 
ism, is sometimes serviecablo, and for its mental elhn-t tlu* Kranklinie enrn*nt. 
For the condition of slow pulse but little can be done. A great majority of 
‘ the cases ore not dangerous. 


IX. ANQINA PECTORIS. 

Stenocardia, or the breast-pang, deserib<*<l by Helierden, is not an inde- 
pendent affection, but a symptom ass(K*iate<l with a number of morbid condi- 
tions of the heart and vessels, more pnrlienlarly with sclerosis of the root of 
the aorta and elianges in the coronary arteri(‘s. True angina is cliaraeteriiMHl 
by paroxysms of agonizing pain in the region of tlie heart, (*\leiullng into 
the arms and neck. In violent attacks there is a wnsation of impending 
death. 

Etiology. — It is a disease of adult life and oeeiirs almost oxelusively in, 
men. In Jluehard’s statistics of 2'M! ciihcs only \2 were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev- 
eral generations, as in the Arnold family, (lout ami diiyKi*t(*s are important 
factors, A number of cases of angina pectoris liave followed influenza. At- 
tacks are not infre<picnt in certain forms of beart-dis^‘ase, jiarlicularlv aortic 
insufficiency and adherent jiericardiuia. If is innch less common in diwiaso 
of the mitral valve. Almost without exception tlie subjects t>f angina have 
arterio-Bclerosis, cither general or localized at the rwt of the aorta, with 
changes in tlie coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. — Tlie exciting cause* is in a majority of all 
cases well defined. In only rare instancc.s do the patients liave attacks when 
quiet. They come on during exertion most frcfiuently, as in walking up hill 
or doing something entailing sudden muscular effort; occasuaially (‘veii the 
effort of dressing or of stooping to lace the sho(*s may bring on a ])aro\ysm. 
Mental emotion is a second very potent cause. John Hunter nppr(*eiate<l this 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.’* In his case a fatal attack occurn*d during a tit of anger. 
A third, and in many instances the most important, factrir is Huiuleni dis- 
tention of the stomach. Another common exciting cause is wjld; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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^'Usually during exertion or intense mental emotkdOj'.!jS||^ ||g|^^ 
cm agonizing pain in the region of the heart and 
as if the heart had been seized in a vice. The pains 
down the arm, and there may ba^numbness of the fingers o* 
region. The face is usually pallid; and may assume an a flh y p g ia y 4i>lf^ not 
infrequently a profuse sweat breaks out over the surface. The paroxysh^ lasts 
from several seconds to a minute or two, during which, in severe attfufa, the 
patient feels as if death were imminent As pointed out by Tjathafli^ there 
are two elements in it, the pain-:^oZor pectoris — and the indescribable feel- 
ing of anguish and sense of imminent dissolution-^yw ^ t m im . There are 
great ^restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The„condition^>t4he‘heart 
during the attack is jraiiable^^the pulsations may be unifoim and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be , eructations, or the passage ot a. large 
quantity of clear urine. The patient usually ♦feels exhausted, and for a day 
or two may be badly shaken ; in other instances in an hour or two the patient 
feels hims^f again. While dyapnica is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tub^, which may come on very rapidly, and the patient gets 
short of breath.') Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked parorysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter^s 
^ case ; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac- 
kenzie and of Head arc of great interest. Head concludes that (1) in dis- 
ea^ of the heart, and more particularly in aortic disease, the .pain is referred 
along the first, second, third, and fouilii dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in digtgatjjajts, not infrequently in theJfiftjBjni ; hi one of my cases in the 
l eft testis , and in another utihajaw. .v , \ ^ i i 

VhMTies of Angina Feotorii. — (1) That it is a* neuralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting lo note, in connection with the almost constant scle- 
rosis of the coronary arteries in angina, that Thoma has found marked sclero- 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heboiden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) Tl^at it is due to the extreme tension of 
the veotricul^LT walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup' 
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Id that ttlagonizi^tg pniu roMiltwl from (lio gn'at Htri'tcli- 
Mrvdliii the inui«cular Mil>stani>t‘. A niodiliocl Yonn 
Wt there is a s^m of the coronary arteries with gri'at increase 
«« pressure. ) 

i"®* Allan Bums, revived by Potain and others, that the 
if (^16 of trsnsieBi isc.^0eniia of tho heart -inut^ole in fvit*^H]iieiiee of 
0pAin^ of the coroiiar}\arteriort. The eondition known as inlerinit- 
^ .^ wdifation illustrates wlmt nay take place. In man (ami in the horse), 
hfc> i tO in i0QiifliiOB of thronibosis of the abdominal aorta or iliaes, transient ])ara- 
pl^gia and^ spasm may follow exertion. The collateral circnlati»>n. ample 
when ^ limbs are at rest, is insuflident after the muscles are actively usimI, 
and a 'state of relative ischajmia is induml with lohs of |H>\\er, which disap- 
pears in a short time. This intermittenf " Un^ory In^st (‘\ptains 

the angina paroxysm. A heart the coronary arteries of which an' sclerotic 
or calcified, is in an analogous state, and any e\tra exertion is likelv to he fol- 
lowed by a relative ischasmia and spasm. In Allan Hnrns's work on 'I’he Heart 



(1809) the theory is discussed at length, hut he does not think that spa>m is 
a necessary accompaniment of the iselaemia. 

Iniatd cases of angina the conmary arteries are almost inniriahly dis- 
eased^ther in their main divisions, or there is chronic ('mlarteritis with gn*at 
narrowmg of the orifices at the root of the aorta. Experimentally, occlusion 
of the coronary arteries produces slowing of the heart's action, gradual dilii- 
tatjpn, and death within a very few minutes. (N)lmhcim has shown that in the 
dog ligation of one of the large coronary branches proiliici's within a miniito 
a condition of arrhythmia, and w ithin two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upmi the etiology of^ 
angina pectoris. Extreme sclerosis of the coronary arteries is eommon, and a 
large majority of the cases jiresent no svmptoms of angina. Even in the cases 
of sudden death due to blocking of an artery, jiarticiilarly the anterior branch 
of the coronary artery, there is usually no great pain either Indore or during 


the attack. 

Biagnoiii. — There arc many grades of true angina. A man may have 
slight prs^^fildijol pain, a sense of distress and uneasinoKs, and radiation of 
the pains to the arm and nock. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with aitai'ks of 
much greater severity, or they may occur in connection witli a pulse of in- 
creased tension and signs of general artcrio-sclerosis. In the riiihh'r grades 
the diagnosis can not rest upon the symptoms of the attack iisf'lf, since' they 
may be simulated by what is known as the neurotic or fiinclionnl variety; but 
the diagnosis should be based upon the examination of the heart and arteries 
and a careful consideration of the mode* of ons(‘t and symptoms. The eusew of 
neurotic angina pectoris in women call for the gn*atcst ran* in tin* eliagnosis, 
and attention to the points given in the table of Iliichard will be of the great- 
est aid. The existence of a marked increase in the blood-pressure is con- 
finnatoiy evidence of organic disease. 

FukctionjJi Angina Pectoris.— There are two main groups, the neu- 
rotic and Ihe toxio. The former embraces the hysterical and ueurasthenic 
^aaca, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 


842 


DISEAHES OF TUB ClRCUUTOt^^^^lUSK^ 


‘ TfiUE A140IKA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc- 
turnal. 

Not associated with other symp- 
toms. 

Vaso-motor form rare. Agonis- 
ing pain and sensation of compres- 
sion by a vice. 

Pain of short duration. Attitude : 
silence, immobility. 

Lesions : sclerosis of coronary 
artery. % ^ , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even 

More common in women. At- 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp- 
toms. 

Vaso-raotor form common." Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi- 
tation and activity. 

• Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgic medication. 


Nothnagel has described as vaso-motor angina a form in which ‘the symp- 
toms set in with coldness and numbness in the extremities, followed by great 
prtecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

^ Tj)x%c Angina , — This embraces cj^ses due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart ; Eixst, the 
irritable heart of smokers, seen particularly in young lads, in which the symp- 
toms are palpitation, irregularity, and rapid: action ; secondly, heart- pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis. — Cardiaa^.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment^ Angina in men is almost invariably associ- 
ated with marked cardk)* vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferral, 
and a few instances recover completely. The prognosis is naturally more; 
serious witli aortic insufficiency and advanced artcrio-sclerosis. Patients who 
have had well-marked attacks may live for many years, but much depend^ 
upon the care with wliich they regulate their daily life. 

Treatment. — Patients subject to this affection should live {L^piiet. life, 
avoiding particularly excitement and sudden muscular exertion. During tin* 
attack niWte of amyl should be inlialed, as advised by Lauder Brunton. From 
2. to 5- dr ops may be placed upon cotton-wool in a tumbler or upon the hand- 
kerchief. This is frequently of great service in the attack, relieving the ago- 
nizing pain and distress. Subjects of the disease should carry the of 
tho nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chioro- 
fonn should at once be given. A few ixfiialations act promptly and give great 
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pains continue, a hypudcruiiu of uiorpliia ninv Ih? mlniinis- 
^and repeat^ paroxy^lnH n paticnl may di*nlny rcmartablo 
Motion of this drug. 

i, nitroglycerin may be given in full doses, as roeoin- 
, or #ie nitrite of sodium (Matthew Hay), 'rhe nitro- 
^ ^ used for a long time and in inereasing doM*s, lu'ginning 

times a day of the l-jHM*-n*nt solution, and incn*asing 
tfnir dbto 1 J3aaij& eyery five or six days until the patient complains of llush- 
ing or heada^c. The fluid extract of English hawthorn --('nilnjits fu'ifrautlKi 
—dm been strongly wommendetl by .leiinings, (Mements, and fdhers. 

^ Hnphard recommends the iodides, lK»lie\ing that thmr jirolonged use in- 
doences the arterio-selorosis. 'fwenty grains thriH* times a tlay may hi* given^ 
for several years, omitting the nuHlieine for about ten days m each month. 
In some instances tlys tn'utment is most beneficial, particularly in mnhlle- 
aged men with a history of sypliilis. 

For the neurotic, the treatment must Ikj direetetl to the genc'ral nervous 
condition. Electricity is sometimes very beneficial, particularly the Fraiik- 
liniiC form. /4 ‘ 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These have only a liinitcHl clinical interest, as in a large j)rnp«)rlion of the 
cases the anomaly is not eom]mtihle with life, and in others iiotbiiig can be 
done to remedy tbo defect or even to relicwe tlie symptoms. 

The congenital alfoetions r(*sult from interruption of the normal eoiirsi! 
of development or from iiitlamrnatory proeiisses— (Midoearditis ; sometimes* 
from a combination of botli. 

(a) General Anomalies. — Of general anomalies of diwelopineni the fol- 
lowing conditions may be meiitioiied : Acardia^ absence of tbe lieart, wbicb 
has b^n met with in the rnoiistroMty known by tbe same name; doable liearl, 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the lieart is on tbe r^lit side, either alone or ns part 
of a general transjwsition of tlie viscera; ectopia cordis, a CM)nditn)ri as.M)ciat<Hl 
with fission of the chest wall and of the alMlomen. The heart may be situ- 
ated in the cervical, pectoral, or al)dominal regions. K\(i*y)t in the alMlomiiial 
variety the condition is very rarely compatible with extra-iit(*rin(* life. Occa- 
sionally, as in a case reported by Holt, the child lives for some montlis, arul 
the heart may be seen and felt beating Ixjncath the skin in the epigastric 
region. This infant was five months old at the date of e.xamination. 

(&) Anomalies of the Cardiac Septa.— The septa of l>olli auricles and ven- 
tricles may bo defective, in which ease the heart consists of but two r'lnimlHTs, 
the cor hiloculare or reptilian heart. In the septmn of the auricles tli(*re is 
a very common defect, owing to the fact that the membrane closing tbe fora- 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which may be large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it. In some instances this*^ exists with other serious defects, such as stenosis 
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of the pulmonary artery, or imperfection of 
others the patent foramen ovale is the only anomdy, 
it does not appear to have caused any embarrassment, aii^' 
been found in persons who have died of various 

septum may be absent, the condition known as triUmrtlir hea^^^^^llipl&Qre 
frequently there is a small defect in the upper portion of •the ^fher 

in the situation of the membranous portion known as the “ undefend^ S^^Oe 
or in the region situated just anterior to this. The anomaly.is very fn^qtently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 


(c) Anomalies and Lesions of the Valves. — Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supemumeraiy seg- 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, the^6tct«ptd ^^ition. my experiance/tAis ia inore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi- 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, foetal or post-natal. The combined segment is usually thickened, 
ibut the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 

Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins nf valypn have no sig- 

nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the auriculo-ventricular valves are not often met with. 


F(ETAL endocarditis may occur nr 

tricidar orifices, It is nearly always of the chronic or sclerotic variety^ Very 
rarely indeed is it of the war ty or ye rrucose form. There are little nodular 
bodies, sometimes six or eight in numBor7 bn the mitral and tricuspid seg- 
ments— the^^no^i^fiaJJL,^^^^n^ represent the remains of foetal struc- 

tures, and must not be mistaken for endocardial outgrowths. The little 
round^ed, bead-like hiemorrhages of a deep purple color, which are very com- 
mon on the heart valves of children, are dso not to be mistaken for the prod- 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found umted and the chords tendines are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated" by an oval or rounded orifice. It 
is sometimes very difficijolt to say whether this condition has resulted from 
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■ T’hethsr it is an error in development. In very many 
are combined; an anomalous valve boeoincs thft seat 
ages, and, according to Rauclifuss, endoeanlitis is more 
ide of the heart only because the valves arc hero moro 

DLMONABY Orifice . — StcnosM of this or,il*u!o is one of 
ost im^^rtant of congenital heart alhvtions. A slow 
iual union of the segments and narrowing of llie oritiee 
t admits only the smallest-siziHl prolsj. In some, of lUo 
MBflyxnejnip pIflL membra nous condition of the oomhincMl segments is siu‘h that 
t tWlld appear to be the resuTf of faulty developimuit. In agpie jnstunees 
The condition is compatible with lif^ for many years, 
SSTin a considerable proportion of the eases of heart-disease alnne tlu‘ tenth 
rear thm lesion is present. With it there may be defint of the vc‘ntrieular 
iqiHnm. Pulmonary tuberculosis is a very common cauM* of death. Ublilmyi- 
I qta or atresia of the pulmonary orifige is a h‘&‘ 5 . fjrciiuent hut more Ajcrious 
audition I .tbftp stenosis^ It is associated with |>ersistene(> of th<> ductus arte- 
ioeUB, together with patency of the foramen ovale or defect of the ventricular 
i^ptum with hypertrophy of the right heart. Stnio sis u[ lUv rouus urtcriosm 
)f the right ventricle exists in a considerable proportion of the cast‘s of ohstnic- 
imi at the pulmonary orifice. At the outwit a th‘\elopmental i‘rror, it may Ihj 
combined with sclerotic changes. ventricular septuiu is inipcrfcct» tho 
is usually open, and the ductus arteriosus patent, 'fhese thriH) 
eripps at the pulmonary orifice constitute the most important group of all con- 
mniM cardiac affections. Of 181 instanw^s of various congenital anomalies 
JoHec&d by Peacock, 119 cases came under this category ..and, according to thi>i 
inthor, in 86 per cent of the patients living laiyoml the twelftli year the lesion 
lS at this orifice. 


Qgngfinital lesions of the aortic orifice are not very fre<picut. llauclifuss 
lias collecti^ 2 ^cases of stenosis and atresia; sten osis of the h?ft cnijus^ariurio- 
ms may also occur, a condition which is not incompatihle witlT prolongiid life, 
rien of the 16 cases tabulated by Dilg were over thirty years of age. 

transp osition of the large arterial trunks is a not uncommon anomaly. 
There may'be neither hypertrophy, cyanosis, nor heart murmur. 

Symptomi of Congenital Heait^iscasc.-^yyftOflsis ^Kcurs in over 90 per 
2ent of the cases, and forms so distinctive a feature that tho, terms “ilucjlbt 
We” and " marbrnLCsetuleus ” arc practically synonyms for congenital heart- 
disease. Z,T he lividi tv in a majority of cases appears early, within Um first 
v veel^ p;f ■ lif eT^^d may be general or confined to the lips, noisc, and ears, and 
to thefingersjan^ toes. In some in.'^tances there is in addition a germral (lusky 
suffnainn^ iiTid in the most cxtrcnic grades the skin is almost purple. It may 
vary a good deal and may be intense only on c.xcrtion. ' ThjM‘\tcrnal ternper- 
atu j e Iff ] nw nn exertion and cough arc common symptoms. A 

gTftftt/jpCTepjlfi jn the number of the red jcbrpusclcs ha^^ Ikh^ iiote<l by (lihson 
and by Vaquez. In a case of Gibson’s there were alK>ve eight millions of red 
blood-corpuscles to the cubic millimetre. 7 Thnjij Id rt'U xar.cbrJhrive^ and often 
display a lethargy of both mind and ixaly. ^The finger^, iumI IfMtfi are cuiUaid 
mS“with in any other affection. Tha^gc of the cyMoaia 
I»«8 bem much diacuased. Morgagni referred it to the general congeation of 
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the venous system due to ofa sl T u e ti o a ; tmd thk view was engjp^)aE!E<^B^pg ra 
one of the ablest that has been written on the subject^ Ifj 
)Mo^pfiQ 2 i^s analysis of 75 cases of congenital heart-disease 
ofme pulmonary orifice with patency of the foramen ovale and Vefi|ncular 
septum is the condition most frequently associated with cyanosis^ and |ie con- 
cludes that the de ficient aeratiQ iu)f-iha-bloQd>owinif te>^^imiiiriMdd«ng'dnnc- 
tion is the most importantf actor. Another view, often attributed erroneously 
to Willi^Sunter, was that the discoloration was Hup tn tb<^ nrlTniYtiiTft in flir 
^hcart oTv^us and arterial blood ; but lesions may exist which permit of ver} 
free mixture without producing cyanosis. The question of the cause of cyano- 
sis really can not be considered as settledi iVfliint has recently made the siig 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
tliroughout the whole circulatory system, and particularly a vaso-TTintnr 
a nd mal aeration of the red blood-corpuscles. 

*Tfiai^08i8 . — ^^fn the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter- 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clow 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and ‘it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in- 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fcetal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. IIj;pcr- 
troph y is present in a majority of the cases of congenital defect. The fatal 
^ event may be caused by abscess of the brain. For a Cull discussion of the snli- 
ject the senior siiuh'jil is referred to the exhaustive monograplrof Dr. Mainh 
Abbott in \'ol. of my ^‘System of Medicine.” I here abstract Uie conclu 
sions of Iloclisingor : 

“ (1) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-duliies.s, occur only -in congenital heart-disease 
The ac(iuired endocardial defects with loud heart-murmurs in young ehildrei 
are almost always associated with great increase in the hcart-dulness. In tli 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an ab'^ence of hypertrophy. 

(2) In young children heart-murmurs with great increase in the cm 
diac dulness and fe(d)!c apex beat suggest congenital changes. The increapo 
dulncss is chiefiy of the right heart, whereas the left is only slightly altcfec 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex l)eat is visible ; the dilatation of the right hca 
comes late and does not materially change the increafeed strength of the apc\ 
beat. 

" (3) The entire absence of murmurs at the apex, with their evident pres- 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

" (4) An abnormally weak second pulmonic sound associated with a dis- 
tinct systolic murmur is a symptom which in early childhood is only to 1"^ 
explained by the assumption of a congenital pulmonary stenosis, and possesse- 
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ice from a point of diircreiil ial (lia}>no^i!^ which ih not to 


;,pf a palpable thriU, «lc.spiic loud nmrimir.s which arc hcaril 
tie praecordial region, is rare except willi cougeuilul defects in 
. j it speaks therefore against an anpiired cardiac lilfcction. 

Loud, especially vibratory, systolic murmurs, with Jlic of 

nt yinf ffi pj. ititensity over the upper third of the sternum, assm-iatiHl with a 
J®®* df IharklEtd symptoms of hypertrophy of the left \cntricle, an* \«'r\ impor- 
'tflnt for the diagnosis of a persistence of the dueius Lk)talli, and can not he 
explained by the assumption of an endocarditis of the aortic valve* *' 

Escherich suggests that the systolic basic murmur heard sometmu's in the 
newborn, particularly if premature, may originate* in the eluctus Kotalli Iwfore 
its closure. 


Treatment. — The child should l>e warmly clad and gnanh‘<l from all cir- 
cumstances liable to excite bronchitis. In the attacks of urgent dvspmea 
with lividity blood should he fnx'ly let. Saline cathartio arc aUo uM*fiil 
Djjjitalis Inust he used w^lh can*; it is sometimes h(‘ne(icial in the lat<*r stagi*s. 
When the compensation fails, the indications for treatment arc* those* of valvu- 
lar disease in adults. 


C. DISEASES OF THE ARI^ERIES. 

I. DEGENERATIONS. 

Fatty degeneration of tin* intima is extrc*mc*ly common, and is seen in* 
the form of yc'llowish-whitc* s|Kds in the aorta and larger v(‘ssels. ('aln/ini- 
tion of the arterial wall follows fatty d(*gc*m*ration and sclerosis, and is asso- 
ciated witli atheromatous ehanges. It occurs in the intima and tin* m(*<lia. 
In the latter it produces what is sometiim*s known as annular ealeilh'ation, 
which occurs particularly in the mieldh* coat of mediiim-si/.ed ve*ssi*ls and 
may conv^t them into linn tiil><*s. It is by no means always a senile <-hange. 

Hyaline degeneration may attack either the largiir or the smaller vcs.-cLs. 
In the fornuT the intima is eon\(*rted into a smooth, hoinogeneoiis sub- 
stance; this is eoinnionly an initial stage of arterio-sclerosis . Iicm* it is a 
transformation of the eiidotheliaJ lining. Of tin,* smaller aitciii*s and capil- 
laries hyaline metamorphosis is oft(*n(*st w*en in the glomeruli of llie kidne\s. 
It is not to be confoundKl with the amyloid change which is prone to occur 
in the same situation. The condition is variously regarded a- dm* t«> coagula- 
tion of an albuminous fluid and hyaline metamorphosis of Iciicra-ylcs or of 
fibrin. This substance lilvc the la^t with WuigeiL's lihnn stain. 

n. ABTEBIO-SCLEBOSIS (Artepio-capillary Fibrosis), t , 

The conce[)tion of arterio-sclerosis as an inde|)cinlcnt afree t ion— a gr'iicral 
disease of the vascular sy.stem — is due to (lull and Sutton. 

Deflmtion.— Ajsoudiiii^^ thiekening, diiliv>e or circuinwrilied, liegin- 
nin g in ti ma, consequent upon primacy change’^ in the media and adven- 
titia, builatfi? involving the latter two coats. ^Ihe process leads, in the larger 
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artori()s, to wliai is known as atheroma and to 
Bcrioiisly iuterforos with the normal functions of yariotu^ 

Etiology. — Among the important factors in' causing 
following may be considered; * ' ' 

(1) Hypertension , — The degree of pressore mointinnied 
vascular sys|:cm^ with its periodic increase with each systoll^ im- 

portant induence in the production of organic changes in its walljik'"^ The 
blocKl-pressure varies greatly in different individuals^ and in tha same 
individual under varying conditions. There are persons mth chronic hypo- 
tension, perhaps associated with lowered resistance and an increased sus- 
ceptibility to infectious disease. In asthenia from any cause, in the toxsamias 
of typhoid fever, tulnii-culosis, and many infectious diseases the vascular ten- 
sion is low. An increase in the tension is found in certain chronic diseases. 


such as gout, and in the various forms ofscardiac and renal disease. Much 
diversity of opinion c.xists as to the relation of the hypertension to the struc- 
tural changes; some think that the hypertension is secondary, others, notably 
All butt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a^rise in 
blood-pressure at or about middle life without discoverable organic disease, and 
who subseciuently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. liongevity is a vascular question, which has been well expressed in 
the axiom that a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uiisct"of what 

, mfty .he mdled physiological arterio-sclerosis depends, in the first' plH e e, Ti p o n the 
quality of arterial tissue , (vital rubber) which the individual has inherited, 

fond ly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog- 
nized etiological factors can be found. I'hus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Ejitire families sometimes show this tendency to early arterio-sclerosis — a 
tendency which can not be explained in any other way than that in the make- 
up of the machine bad material was used for the tubing. More commonly 
the artei’io-sclerosi.s results from the bad use of good vessels. 

(3) Chronic Inioxicaiions. — Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
an4 render more diHiciilt its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

TlnrpOtsons of the acute infections may produce degenerative changes in 
tha^ ^qed ia and adventitia. Thayer has recently called attention to the fre- 
quency of¥rfenar‘change8 as a sequence, of typhoid fever. 

(4) 8yp\iUs is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta — a mesaortitifl — which 
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■ in tBo production of aneurism ; and there is a late ditTudO 
le to the para83rphi]itic lesions in the nervous system. * 

am more and more impnisscMl with the part played hy 
icing arterio-sclerosis. There are many castes in whieh there 
. George Cheyne’s atlviee, which 1 (piote at j^agt* Id;!, was 
[ than by the present generation. 

aireaa and stram of modern life. — Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
^^horetion, and in whom none of the ordinary factors an* pn'seiii — im*n in 
Mkmi the arterio-sclerosis seems to come on as a dirc't't reMiIt of a high-pre-s- 

flore life. 


, (7) Overwork of the muffclcA^ which acts hy increasing the peripheral re- 

sistance and by raising the blorKl -pressure. 

(8) Renal Disease . — The relation betwHai the ari(*rial and kidnoy lesions 
has 'been much discussed, some regarding the arterial degeneral loi^ as sec- 
ondary, others as primary. Then* are two groups of ejise.s, one in which the 
arterio-sclerosis is the first change, and the olhi*r in which it is si*coiidary to 
a primary affection of the kidneys. 

Korbid Anatomy. — Thoma divides the ca.ses into prininrjf art(‘rio-s<-Ierosis, 
in which there are local changes in tho arleru's l(‘ading to dilatation and a 


compensatory increase of tlie connective tissue* of the intiina; srrondan/ 
.arterio-sclerosis, due to changes in the arteries winch follow iiien'asi**! resist- 
ance to the blood-tlow in the peripheral vessels. Tins incn‘aM*d tension leads 
to dilatation and to slowing of the l)lood-str(‘ain and a secoiulary i-ompensa- 
tory growth of the intiina. 


In a study of 41 autopsies upon art(*rio-sclerotie cases from my wards., 
Councilman follow's the useful divi.sion into nodular, wnih*, and diffuse forms. 


(a) Noi)UL.\r Form. — In the circuiiibcnlM;d or nodular variety the mac- 
roscopic changes are very characteri.stic. The arirla presents, in the early 
stages, from the ring to bifurcation, numerous Hat proji'ctions, y(*llowish or 
yellowish-white in color, and situated ])ariicularly about the orillces of the 
branches. In the early stage tlicM* patches are scatlert*d and ilo not involve 
the entire intiina. In more advanced gracles tlie patches undergo atheromatous 
changes. Thcji^aterial constituting the button undergoes softening ami breaks 
up into granular material, consisting of molecular dehris’ — the so-called 
aflieromatous abscess. 


In the circumscribed or nodular arterio-sclerosis the primary alt(.*ration 
consists in a degeneration or a local infiltration in the nu*<lia and adven- 
titia, chiefly about the vasa va.*-orum. The affection is real I v a mesarteritis 
and a periarteritis. These change.s lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intiina, 
particularly in the subendothelial structures, with gradual thickrming and the 
formation of an atheromatous button or a patch of nodular arterio-sclerosis. 
The researches of Thoma have showm that this is really a cornficn^atory proc- 
ess, and that before its degeneration the nodular button, which jio.st mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in conscfiuenco of tho wf*nkening of the 
*oodia. A similar process goes on in the smaller vc'^sels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis conespouds to a defect in the media and often 16' ^ 
titia/ The condition is one which may lead to rapid 
production of an aneurism^ particularly in the early stage, 
ened spot is thickened and strengthened by the intimal changes^ 

( h ) Senile Artehio-solbhosis. — ^The larger arteries are < 
tuous, the wqlls thin but stiff, and often converted into rigid, 
subendothelial tissue undergoes degeneration and in spots breaks dowi^ lom 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when ttiey are known c 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substano 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
jhanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
10 enlargement. Brown atrophy is common. 

(c) Diffuse Arterio-sclkrosis. — ^The process is widenspread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso- 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong- 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes ; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
Eleven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there arc scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya- 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con- 
nective tissue, which is particularly marked opposite areas of advanced degen- 
jeration in the media. The small arteries — ^those in the kidneys, for exara- 
We— show “ a thickening of the wall, due to the formation of a homogeneous 
^alinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard- 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre- 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ^appeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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R narked k. the amaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidneys, which arc often dblit- 
in extensire hyaline degeneration, 
roup of cases that the heart shows the most important 
ige weight in tlie cases rt*ferred to was over 450 grammes, 
> cases in which without \alvnhir diseas<' the weight was 
Fibrous myocarditis is ofti*n ])r(*st‘nt. |)ar1ienlarly when 
ies are involved. The stMuiluiiar ^alves are M)melimo8 
c, and may bo incom|H*tent. Tlu‘ kidneys may sliow ex- 
t in many cases the changes are m slight that maeroscop- 
‘ overlooked. They may lui inen*aM‘d in si/e. IMu* eapsiile 
it WlBllj adherent, the surface a little rough, and very often jiresimts atropine, 
dttressed areas, deep-red in color. IncreaMsl i*<msisteiue is always present. 

' Sclerosis of the pulmonary artery is met with in all l omlitions which for 
t long time increase the tension in the less(»r eireiilation, ]mrtii iilarly in mitral 
valve disease and in emphywmia. Sometimes the selcTosis reaelus a high grade 
and ia accompanied with aneurismal dilatation of the jirimar) and se<*oiidary 
branches, more rarely with insufficiency of the pulmonary \alvc. TiOonard 
BMpers has shown that in India it is not niuommon ns a primary alTeelion. 
Ina remarkable case of a young man of tweiity-foiir, reported hy Komberg 
from Curschniann’s clinic, the pulmonarv arteries were iinolved iii most ex- 
tensive arterio-sclerosis; the mam branches \ier<‘ dihit(‘il, and the smaller 
branches were the scat of the most extreme sclerotic changes. On the other 


hand, the aorta and its branches wore norniHl. 

In many cases of arterio-sclerosis the condition is not conlined to the 
arteries, but extends not only to the capillaries but also to the mmiib, and may • 
properly Ikj termed an angio-sclerosis. 

Sclerosis of the veins — phleho-sderosis — is not at all an uncommon accom- 
paniment of arterio-sclerosis. 11 is seen in conditions of licigbleiied blood- 
pressure, as in the portal system in cirrhosis of the Iimm* and in the ])ulnionnry 
veins in mitral stenosis. Tlie affected ve>M4s are iisiially dilated, and tlie 
intima shows, as in the arteries, a compensatory tbickoning, wliieli is particu- 
larly marked in those regions in winch the media is thinned. 1'lie new- 
formed tissue in the endophlchitis may undergo hyiiliiie degimcration, and is 
sometimes extensively calcified. In a ease of fibroid obliteration of the portal 
vein of long standing, I found the intirna of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclerosis 
the peripheral veins may be sclerotic, usually in conditions of debility, hut not 
infrequently in young persons. 

Symptoms. — Increased Tensiox. — ^The pressure with wliich the blood 
flows in the arteries depends upon the degree of jioriplieral r(‘si«taiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclerosis; but, as a rule, when tlie condition has l>ecn per- 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may he present in extremely sclorolie vessels. The 
recent introduction of clinical instruments for measuring Idood-prcssure has 
been most useful. (Consult the work of T. Janeway on Blood-Pressure.) 

Hypertrophy of the Heart. — I n con^fpiencc of the peri|)heral resist- 
Ruce and increased work the left ventricle increases in size, and some of the 




pur^t examples of simple hypertrophy occur in this 
her inay be little, if at all, ilated The apex beat is dtd 
cases an inch or more beyond the nipple line. The impulse . 
forcible. The aortic second sound is clear, ringing, and acoenjili 

The early symptoms are interesting. Stengel has called attehtm^ the 
pallor, and there may be dyspeptic symptoms. It is remarkable With what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thinkmiitig of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to tl^t 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas- 
cular territpry in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 

(1) Cardiac . — The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section — ^thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heart^^^ 
ture, andri^gina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
t tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency — dyspnoea, scanty urine, and very often serous effu- 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may tlirow the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar- 
terio-sclcrosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of a 
couple of years there may be half a dozen transient hemiplegic attacks or ont 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upoc 
what these attacks depend. Spasm of the arteries has beep sngg^t^. bu‘ 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than i 
indicated in the literature, ^ertigo occurs frequently, and may be either 
simple, or is associated with slow pulse and syncopal or epileptiform attack- 
— the Stokes-Adams syndrome. 

(3) lUnai symptoms supervene in a large number of the cases. A sclero- 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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of coQtiActod kidney. It ig^ seen 
,J g form, and not infrequently devcloiw early in 
^^Uence of.^ diffuse variety. It is often diltienll to decide 
I the qmtion is one upon whieli go.Hi olwrvers inifrhl not nRree 
e) whether the arterial or the renal diseaKe han Ikhmi i.i iinarv. 
other events in artcrio-sclerosis may 1 h‘ mentioned };an}rn'ne 

X ®**'*®'‘ widarteritis or to the di.-l.Ml.'ment of 

KiDL QlttfMMft trQriflioiit pitraly Kifl 

.8) /nfeiwt-ttent lamenens or chmiiailion. t!ie.Uysbasia aii«io-.selerot.ea of 
v: of Walton, is stvn most frtMiimiiily in (umiurlion with 

1 ***"' intormilit.ni hniu-nos, lirKt, 

by Bouley, vermiuona aneurisms arc pnwnl in the iliac arteries In 
1^ Charcot described the condition in is:,(; in an old >.>1.1, er who was not 
IIDle to walk for more than a quarter of an liour wilhoiit s.'\ere .Tamps in the 
legs. The post mortem showed a traumatic aneurism of one iliac arl.'ry. 'Flic 
^O^fJunction and the pain in the mnseles wen* due to th.* ivlativ.* ischemia 
Brb has shown that intermittent, lameness is not al all mr,v.|m-nl. parli.Milarly 
Aznong private patients, only 2 of his 45 eases ii.>t coming iii this class. Of 
127 there were only 7 in women. Ilehrews s.*<‘m more rrc.jiicnllv alhvtiMl. 
S^p^Jis, algohol, and tohaeeo arc cuuunon factors. ^IiiseiilHr wciikii.-ss after 
exertion or complete disability, numbmvs. tin;'! mg, and para'sthesia of various 
forms are the common symptoms. Pulsation ma\ )>.• ahs(‘nt m ihi- dorsal 
arteries of the feet and the voss<4s are sclerotic. \'aso-molor changes may Im^ 
present, and in the dependent position the fn^t and legs )).r.nii.' .Iih*,)1v 
congested. 

Tiwtment.— Tn the late stag(*s the conditions must he tn^atH as they, 
arise in connection with the various viscera. Iii^tlic early stages, hefore any 
local symptoms arc manifest, thcj patient should he enjoined to live a quiet, 
well-regulated life, avoiding excesses in focal and drink. It is usually U-st to 
explain frankly the condition of alTairs, and so gam his intelligent eo-ojKTn- 
tion. Special attentipn should he paitl to the state of the liowels ami urine, 
md. the secretion of tlie skin should he kejit active hy daily Imths. Alcohol 
in all forms should be proliihiied, and the food should U* restricled to plain, 
wholesome articles. Tfie use of mineral waters or a residence every \.'ar at 
one" of the mineral springs is usually sorvicenhle. [ f there has hn'ii a syphilitic 
history an occasional course of iodide of potassium is iiifliealtMl. indeed, even 
in the non-syphilitic cases it seems to do good, and whenever the hlood-pres- 
sure is high nitroglyc-erin or the scMiium nitrite may lie given. 

In cases which come under observation for the first turn* with dy.^pnera, 
slight lividity, and signs of cardiac in.«uflRciency, venbsc^’lion i.s ladicate^i. In 
some instances, with very high tension, striking relief is afforded by the 
abstraotionr^of 20 ounces of blood. 


m. ANET7BISM. 

The following forms of aneurism are usually recognized: 

(a) Tha.ini6, iH-4Bhkh.*tha h> iQiXfKGd^ot one or more of the arterial 
QSftjta This may bcifiuiiorm, ff*y]ipdrical. or girsoid (in which the dillftation 
is in an artery and its branches), or it may botfiEfiiiTnanribed ocJsaccfllaJ^d. 
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AneuTisms are usually fusiform, resulting from 
vessel, or saccular. 

(6) The fahe aneurism, in which there is ru] 
the blood is free (or circumscribed) in the tissues. 

(c) The dissecting aneurism, which results from injury or of 

the internal coat. The blood dissects between the layers; hence the tuune, 
dissecting aneurism. This occurs usually in the aorta, and may last for years, 
forming when complete a double tube — the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul- 
sating, the condition b^ing termed an aneurismal varix. 

Etiology and FatholCgy. — An aneurism is an accident in connection with 
disease of tiie vessel wall leading to weakness and consequent dilatation, oi 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th( 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aorti( 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scle^if 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often, dilated in this way so as to form an irregular 
aneurism. 

{h) In consequence of circumscribed loss of resisting power in the media 
'and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac ; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland's there was just 
almvc the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the ilie^ and adventitia 
had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) ^mbolic A7icurism. — When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolui itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism, — The importance of this form has been speciall.v 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large ami 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. ^ 
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^ • very commonly affcctinpr tl*o mcpcnteric 

( 'horse ifl due to the development of the Strouyylus arttidius. 
Bm describ^ a aneurism of the coueu\itv of the arch 

insertion of the remnant of the ductus Jlotnlli (Virchow^s 

r, -22), 

vfy ■ there are cases in wliich without any dermitc^ cause tliere is 

I jrttocy to .the oceurronee of aneurisms in'Various ports of the IkkIv. A 
NSwhabWf instance of it in our profession was alTorded hy the biilliant 
rhdplW King Chambers, wlio first liad an aneurism in the left poplilt'al artery, 
deyen years subsequently an aneurism in the right leg winch was nired by 
pressure, and finally aneurisms of the carotid arteries. 

IfiCidsncB of Aneurism . — Tlie disease is more eoiumon in (Jreat llritain 
ind in Amfirica than on the continent of Europe. 'I'lie greater friMpuuiev in 
he British army than in those of continental countries is associated with the 
greater incidence of syphilis. The negroes are more atTected than the whites 
ju the United states. 


Aneurism op the Thoracic Aorta. 

The causes which favor artcrio-pclerosis pn‘vail in aortic aniMirism, ])ar- 
ticolarly syphilis and overwork. The greatest danger [irohalily is jn sirong 
l^lUICuhur men with commonciiig degenerative pruccsscs in the arliTies, Hie 
result of aortitis, who during a sudden mns<‘uhir (>\(Ttion are liuhh* to laeiTatc 
the coats, the intima not yet lieing strengtluMied hy coiupi nsalory lliiekening 
over a spot of mesarteritis. Amuinsms olilie Uioracic aorlu arc nf two main 
types-f-thc dilTuse dilatation and the^saecnlar. 1’lie former is most commoq 
in the arch, but the entire tube may he involved. 1’lie saeeiilar variety is the* 
most frequent clinically; Hie ditTusc form is often overhioked. ^flie saccular 
aneurism may be small and situated just nlH)ve the aortic ring Others form 
large tumors which project externally and mrupy a large portion of the ujifier 
thorax. Small sac*8 from the descending |K)rtion of Hie arch may compress the 
trachea or the bronchi. Tn the tlioiucic jiortion the sac may erode* Hu; verlebraj 
or grow into the jdeural cavity and compress the lung. It may grow through 
the ribs and ajipear in the back. 

The chief influence of an aneurism is manifested in what are known us 
pressure effects. In the alisencc of these an aneurism may attain u large size 
without producing syniploms or seriously interfering with the cireiilalion. 
Indeed, a useful clinical subdivision as given by Brairiwell is into three groups 
— aneurisms which are entirely latent and give no physical aneuriMiis 

which present signs of intrathoracic pressure, although it is dilTicnlt or iinpos- 
flible to determine the nature of the lesion produeing the pres'-uro; and, lastly, 
aneurisms which produce distinct tinnors with well-inarke»l pressure syniiH 
toms and external signs. Broadbent makes another u'^efiil division into 
a nenrjftTyy nf fljpiptnms and aneurism of physical signs. It is jK*rhapH iK'st 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of tjie Asci.xujno Portion of tiih Ahcii. ^Just alwye 
the sinuses of Valsalva they arc often small, latent, and dup to syphilis. 
Buptnre usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises. 
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and may grow to a large size^ either paasixig 
forward, pointing at the second or third interspace, 

num, and producing large external tumors. In this 8itnati)pi|^I^^H^^H| 
inde^, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the snbdi^^«|^n 
causing enlargement and oedema of the right arm. Ferloratiosuitkf^iMl^rain 
into the superior vena cava, of which accident Pepper and Qriffi& 
lect^ 29 cases. In rare instances, when the aneurism springs ^reiti €w^n 
cave side of the vessels, the tumor inay appear to the left of the steittam 
Large aneurisms in this situation may cause much dislocation of the. heart, 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn- 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, somet^es 


from syncope. 

(&) Aneurisms of the Transversr Arch. — The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 36 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char- 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronchorrhcea, gradual bron- 
chiectasy, and suppuration in the lung — a process which by ho means infre- 
quently causes death in aneurism, and a condition which at the Montreal Gen- 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa- 
sionally enormous aneurisms arise in this situation, and grow into both pleurae, 
extending between the manubrium and the vetebrae ; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com- 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym- 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 


(c) Aneurisms of the Descending Portion of the Arch. — It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 


dorsal, causing great p&iii &i^d sometimes compression of the spinal eord. 
Dygphagia is common. Pressure on the bronchi may induce bronchiectasy, 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre- 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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, iKTO gyDiNG Thoracic Aorta.— T he iniin- 

tbe d^phragm, the sac lying upon or <o the loft of tlioIxHliea 
lai vertebr®, which are often eroiletl. 'riioy aio fmiuently 
oft^ overlooked; pulmonary and ploura'l sviriptom>< are 
the back is severe; dysphagia is not infhMjnont. The 
an enormous size and form a suhoiitanoous liniior in the 

ilONS. Inspection . — A good light, is o.ssonlinl : o.im's .iro often 
kowi^ to a hasty inspection. The faot‘ is often Milfn.od. tlu* oon- 
„ I JfiJ^ted, and veins of the chest and «)f one arm oni;oigj‘<l. Ono 

jnstancos insiavlion is iu*g.ili\o. On mthor 
j abnormal pulsation, duo to di>looalioM of the 

deformity of the thorax, or to retraction of the lung, 'rin- anounsnud 
pl^on 18 usually above the level of the third rib ami most or>M„noul^ to the 
n^t of the sternum, either in the first or stvoml inlor^-liaoo. 1 1 iuii\ hi* milv a 
diffuse heaving impulse without any external tumor. Ofloii the impul.we is 
JlOti^ bnly when the chest is looked nt ohlirpiely in a favorablo lighl. Whoii 
the innominate is involved the throbbing may pa.ss into tin* mrk o'r bo aiipar- 
ttit at the sternal notch. Posteriorly, when jmisalion o(*eurs. il ‘k most <tmi- 
, fnonly found to the left of the spine. An evliTiuil tumor i'^ pro'.ciil in many 
cm, projecting eitlmr through the uppr jiart of th<> stomum <.r to the 
right, sometimes involving the sternum and eo.sjnl carl linger ou both Mdes, 
forming a swelling the size of a cocoa-nut or vwu larger. 'I’lu* ^kin’is thin, 
often blood-stained, or it may have rupturiMl, i‘.\poMng the lamiii.i> of tbo sac.' 
The apex beat may be much disloeate<l, ])articularly when ibc sue is large. 
It is more commonly a dislocation from pressure than from (*nlargement of 
the heart itself. ' 


^ZjZfl/tcn.— The area and dognH* of pulsation are Ik'sI (lc*termiiied b\ jial- 
pation. When the aneurism is deep-seated and not ajiparent e\t<*rnally, the 
bimanual method should he us(h 1, nnaJiamL upon Ihc spuiu mid Hit* other on 
thtp. §tcnuun. There may he only a dilfuse impiilM>. When the sac Iuh per- 
forated the chest wall the impulhC is, as a rule, forcihle, slow, luiaviug. and 
expansile, and has the same qualities as a forcible apex l;i*at. ^riu- n-istami* 
may be very great if there are thick lamirue lM*neatb tin* skiii: mon* rarely 
the sac is soft and fluctuating. The baud upon the sac, or on Ha* region in 
which it is in contact with the chest wall, imi}LiciiLaiabtuljc sliock, often 
of great intensity, wliich forms one of the valuable pliysical sign- of urieiirism. 
A_ systolic th rill is sometimes present, not no often in saccular aneurisms as 
in the dilatation of the arch. The pulsation may sometime- be f<*lt in the 
suprasternal notch. 

fi8Cauwon.---The.jl^ deep-seated ancuihnib arc m thoi robpect nega- 
US£‘ In the larg er tumors, as soon as the sac readies the die-l wall, there is 
produced an area of abnormal dulncss, the position of wbieb deiwiids ujKm 
the part^oT ?Ee aorta affected, .\neurisms of the nsfim^lmg jnf ii gm w 
And^tha light, producing dulness on one side of the manubrium ; tliose.J^gm 
the transyersc arch produce dulncss in the middle line, extending toward the 
3 temum, while aneurisms of the descending portion most com- 
^^hljLproduce dulness in the left interscapular and scapular regions. The 
percussion note is flaLand gives a feeling of increased .xeAistance. 
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somidB are not alwaja'fo^ 
a large sac there may be no murmur. Much depends upcast 
lamiuffi of fibrin. An important sign, particularly if h^t4| 
is a pnging, accent]^t^^^ond^ jpTj^d^ a phcmomenaa faiial/ 
aB;earianw.rQ£JM-aftr^ A systolic murmur m ay be pre^ t| 
a doub le murmur in which case the" d IaatbHOruti is umially ~ 
cmted aortic insufficiency. The systolic murmur done is of little in 

the diagnosis of ah aneurismal sac. A continuous humming-top mtirmU!lr^^th 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shook of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are nf 

ioJhe-Actgiies beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked MghiL anA 

boti^4& volume and time. A physical sign of large thoracic aneurism, which 
1 have not seen referred to, is pbJlj^teraUpn of . the pulse in % 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked ^astolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul- 
sation, and not the slightest throbbing in the abdominal, aorta or in the per- 
ipheral arteries of the leg. The circulation was, however, unimpaired i^ them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient^s back, when the circumstance was dis- 
covered, which neither tlie patient himself nor any of his physicians had 
noticed, that he had a very large area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven- 
tricular systole, and converting the intermittent into a continuous stream.) 

TieJraplcol tugging, a valuable sign in deep-seated aneurisms, was de- 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and ]ilacl)onnelI at the Montreal General Hospital. Oliver gives the 

f ollowing directions Place the patient in the erect position, and direct him 

0 close his mouth and elevate his chin to almost the full extent ; then grasp 
he cricoid cartilage between the finger and thumb, and use steady and gentle 
ipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jaf the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^ This is a sign of great value in the diagnosis of deep-seated aneu- 
nsms, though it may occasioimlly be fe ll in tum ors and in the ^trem^ 
dyuainit , dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th^trapUenouay be. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa^.^as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in om’ 
lu^gja-a. common effect of pressure. 

Symptoms. — There may be no symptoms. A man may present a tumor 
which has eroded the chest wall without pain or any discomfort. Every phys- 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurism which i' 
particularly marked in deep-seated tumors. It is usuallv jparoxvsm al. shtup. 
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^ •e^wfcj^ihe tumor is eroding the vcrtebnP, or 

44 tho imfn may 

;iffi|^L^yij3ji,mpninion, particularly iu aucurisiua at the 
Frequently the pain radinti'n down the lefi iinii or uj) the 
nee along the upper intercostal nerves.-i Su^erlkjnl tendernesa 

hut steriToipuhtoid iimwie. 
'*\Sitisr.2roin. the djz^ preaaure on the wind-pipe, or is assoeiatwl 
■ — '^^he expectoration in thosi> instances is abundant, thin, and 
/; attb8£aufi^..it beeomee thigh ami lur(ud. I*aro\>sinal cough .if a 
ringing character is a characteristic symptom in some cas.-s, 
‘|Wu€Ulafty when there is pressure on the reeiirnuit hirvn^^ejil ner\e}', or the 
t^h may have a peculiar whe^^qu§lity--thc “ cough." 

wliich is common in eases of aneurism of the transversi' por- 
tion, is not necessarily associated with pressure on the riHurrerit huviignil 
Bmes, but may be due directly to compression of the tiueheu or the loft 
j^BHichus. It may occur with mttrkfitL4iiridor. J^)ss of \oiee imtT hoajbeueiw 
to consequences of pressure on the reeiirrent h7ryng,.jd. usunllv the left, 
inducing either a spasm in the muscles of the left xoeal (onl or panilvsis. 

^0£aly^ .of an, abductor on one side may Ikj present uilhoul auv sviiip- 
toms. It is more particularly, as Semon states, when tin* panilytie eoiitrae- 
. ttires ,8uper\ cne that the atteiitiou is called to hirvugeal s\ niptoms. 
f Ja thoracic aneurism may conu' from Ihe soft gnnmhi- 

the trachea at the jioint of couijiression, in uhieh ease tlw sputa are 
blood-tinged, hut large quantities of blood are not lo'^t ; Ir 4 Hii rupture 
of tlio ^c into the trachea or a broiielms; from perforation into the lung 
or erosion of the lung tissue. The bleeding may la* profuse, r!ipi«lly proviqg 
fatal, ^d is a common cause of death. It may jiersist for weeks or months, 
in which case it is s i mply imuorrliagic ueeping Ihrougli the sae, which is 
exposed in the trachea. In some instance'', even after a M'ry profuse ha'iMor- 
rhage, the patient recovers and may live for y<*nrs. A man with well-marked 
thoracic aneurism, whom T showed to my class at the rmversity of l*eunsyl- 
vania and who had had sex oral brisk ha'inorrhages, died four v<*ars aft it, 
having in the meantime enjoyed axeiage liealih. Death from laemorrhage is 
relatively more common in aneurism of the third pjirtioii of the arch and of 
the descending aorta. 

? .of swallowing is a comparatively rare sympiom, and may he 

due either to spam or to direct compression. I’he sound should nexer Imj 
passed in these cases, as the (csojihagus may he almost ercMled and |MTforalioii 
of the sac has taken place. 

/I Hstm t ’Symptoms . — Pain lias been referred to; it is often anginal in char- 
ter, and is most common xxdien the root of the aorta is inxoixed. 'riie heart 
is hypertrophied in less than one-half the cases, ^riie aortic xalves an; soine- 
timea-ineompetent, either from disease of the segments or from strelehing of 
the aortic ring. 

Among other signs and syinploins, venous corn pre.ss ion, xvhicli has already 
been mentioned, may involve one subclavian or tlie siijierior xenn cava. A 
curious phenomenon in intratlioracic aneurism t]i^ of ihe fingers 

ISd^iiujurving of the nails of one hand, of whirh two examples have been 
nnder my care, both without any special di-teution or signs of venous 
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engorgement. TnmorB of the arch may inYolv^ 
dncing compi'ession, or in some inatanceB adheiiaik 
and inBufliciency of the valve; or the sac may 
accident which happened in two ot my cases^ 

Pupil Symptoms.—TheBG may be due to^ first, 
thetic, which may cause dilatation of one pupil wlm the dc^SpIS 
contraction when the nerve is paralyzed/jjjuih 
ani.car, incre4gfid.itt»f»Mt»pe^«MiwHmta^ 

Ainlcy Walker and Wall have shoyn, moirt frequent 

vascular . (^ition8^with-lQwJdQQd.pre8giire m pne caro^ thaiffff* 


B^ l e-is dila ted, with p^^”^fv-v?TitTPttttd) and in M cases of aUd^Hsm 
they found a relation between the state of the pupil and the arteries (Hi the 
flame side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta- 
tion associated with tlie Argyll-Hobertson phenomenon and absent knee-jerks 
— the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 


scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres- 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic q^mptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
tlhe aneurism of symptoms grows from the transverse arch. 

Diagnosis. — Aneurism of the aorta may be confounded with; (a) The vio- 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of this kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation, — ^This is common in the abdominal aorta, 
but is rare in the arch, A case which came under the care of William Mur- 


ray and Bramwell presented, without any pain or pressure symptoms, pulsa- 
tion and dulncss over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(c) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 


(d) Solid Tumors. — ^When the tumor projects externally and pulsates the 
difficulty may be considerable. *In tumor the heaving, expansile pulsation is 
absent, and there is^not that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
Aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 
5 Aup^ltotory sounds are lesgjdefinite, as large aneurisms may cxjcur without 
murmurs ; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 



861 


d> THB ARTERIES. 

, second sound is of great important and is 
tttaipr. Tracheal tugging is hei\' a valuahlo sign, 
are leea common in tumor, whereas pain is more fnH]uont. 
*00 of the patient in aneurism is much heller Ilian in 
^ may be cachexia and enlargement of the glniuls in I he 
neck. Healthy, strong males who have workiHlJianl and have 
tile most common subjects of aneurism. ()i*<*asionally eaiieer 
may simulate aneurism, producing jin'ssure on the left 

^ ating^ Pleurisy, — In cases of empyema neresKiIntis. if llu* jiro- 
‘ tumor is in the neighborhood of the heart and piilsales, Ihe eondilion 
adfljr be mistaken for aneurism. The ahscmit' of the heaxing, linn «lis- 
a^tion and of the diastolic shock would, togelher wilh Ihe liihlorv and Ihe 
i m t enc e of pleural effusion, determine the nature of the iasi\ If iwH-e^sary, 
{nmeture may be made with a fine hypodermic net^dle. In a maj«)rilv Jif Ihe 
eitses of pulsating pleurisy the throhhing is dilfusc* and xvide-sproad. inoxing 
tile whole side. 



Prognosis. — The outlook in ’thoracic aneurism is always Uf« may 

PXal2SSS^.^®^ years, but the patients are in conslani jc'opardy. Spon- 
^iti^us cure is not very iiifn^pient in Ihe small saecnialed Inniors cif llie 
tocending and thoracic portions. The cavity hi'nirm'S lllhul with lamina* of 
Brm fibrin, which iKKjome more and more den^e and hard, I ho kh* shrinks 
considerably, and finally lime sails are deposileil m the old lihrm. 'I’he l.imina* 
of fibrin may be on a level with the lumen of the vc*ssel, (•aii>mg oomplrlc 
obliteration of the sac. The cases which nijilnn* exiernally, as a inh* run a 
rapid course, although to this tlierc are exceptions; Hie sac may eoniract, 
become firm and hard, and Hie palnmt may lixe for live, or even for ten or 
twenty years. The cases wliich liaxe lashMl loiig(‘.>l in my expcri(*ric(* liaxe 
been those in winch a saccular aneurism has projected from tin* ascending 
arch. One patient in Montreal liad been kiioxxn to have am*urisni for eleven 
years. The nnenrism may Ik* enormous, occupying a large* area of Ihe chest, 
and yet life he prolong<*d for many years, as in the case iiicrilion(‘d iis under 
the care of Skoda and Ofipolzcr. One of Hie most remiirkahlc! instances is Hie 
case of dissecting aneurism reported by (Jraliam. ^j’lie patient xvas iiivalieled 
after the Crimean War with aneurism of Ha* aorta, and for ye'iirs was inider 
the observation of J. H. Kicliard'sm, of Toronto, nrid(*r whose care lie died in 
1886. The autopsy shoxved a liealed aiienri'-in of Hie arcli, xvifh a dis-ecling 
aneurism extending the whole leiigHi of the aorta, xvhich formed a donhie liihe. 

Treatment. — In a largo projiorlion of the caM‘s this can only he pallialixe. 
Still in every instance measures should l>e taken xvliich are knoxvn to promote 
clotting and consolidation within the sac. In any large scncs of cuhn! 
aneurisms a consideraldo majority of the patients have* not heen known to ho 
subjects of the disease, but the obliterated sac ha.s l>con found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, wlion it can l>c carried out thor- 
oughly, is the modifie<l Valsalxa method advised by the late Mr. Tufncll, of 
Ihiblin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, lie absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 



DISEASES OP THE CiECisM 


many thousands^ and is one of the principal 
quiet tihould also be enjoined. The diet ^vis^ 

— for breakfast, 2 ounces ot bread and butter aiid 2 "ftWM CT 
dinner, 3 ounces of mutton and 3 of potatoes or 
supper, 2 ounces of bread and butter and 2 otmces 

diminishes the blood- volume and is thought also to r^der ’ 

fibrinous. ^^Totnl ner Hiptti 10 onnoM nf_ solid food and 8 

mor e.’^ This treatment should be pursued for sevend 
except in persons of a good deal of mental stamina, it is impossible 
it out for more than a few weeks at a time. It is a form of tr^tm^t adiq^ted 
only to the saccular form of aneurism, and in cases of large s^ oomniuni- 
catiiig with the aorta by a comparatively small orifice the chances of cmisoli- 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quai^tity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mented or bodily 
excitement. The bowels should be kept regulrfr, and constipation and strain- 
ing should be 'carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may l^e given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi- 
dence is coiielusixe tliat the syphilitic cases are more benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest infiucnce other than reduction in the 
intensity of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufnell treatment for more than one hun- 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very. little prospect of consolidation, it is perhaps better to advice 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con- 
Bcicntiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 


StJHGiCAL Measures. — In a few cases consolidation may be promoted in 
the ^ by the introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Death occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first us^ by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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tic^ results of both methods up to Ocloln'r, 
M; (wiring) 14 coses were trealwl, S of thbrocic 
/'(I meorionu of the abdominul aorta. :i of wliidi were 
treated by wiring and electrolysis (Moore-Cornidi 
® abdominal. The thoruoie ease.-, of Itown- 
Kerr, and the abdominul oum's of Nohli; uiid Kinney 
M tnoewful, In 8 of the 23 coses there were unu'liorulion of 
Ij^bable prolongation of life. The ino-.t fmoiuhl.' .u's-s are 
i the aneurism is sacculated, hut this is a point not c.ihIv deler- 
toften from a sac particularly favorable for winii}; then' nnn he 
projections of great thinnes.s. The sudden lillin^' In el.a of an 
^ M the coebac axis or of tlic superior luoM'iilonc artery may roMilt 
^ , uj from infarct of the intestine. 

j Oth er Conditions requiring Treatment.— rrossuiv ou \ nu ^ miivnijr 
gtttgexnent, particularly of the head ami anus, is soimMiiiifs jinimptly ivlu-M-d 
^ free Yenesection, and at any time during; tin* ooursi* «>r a lliorjicic aiuMiriMii, 
if attacks of dyspnoea with lividity supervono. l)Jc(‘<lin;: may Im* n Hnictl to wiili 
great benefit It has the advantage also of juomptly cluvkiMg iIm> pjim. lor 
which symptom, as already mentioned, the UKlide of jiota.sMimi nrioii gi\cs 
i^^ef. In the final stages morphia is, as a ruh‘, neci‘sMir\. Ii\-piio‘a, if 
^Kociated with cyanosis, is best relieved hy lileiHling. tdiloroform iiiliiilalioiis 
^My be necessary. The question sometimes comes u|) with referem io trjiclu*- 
rjotomy in these cases of urgent dy>piKen. If it can hi‘ shown h\ l.ii \ neoM-opie 
examination that it is duo to bilateral abductor paralysis the ir.irluM nijiy 
be opened, but this is extremely rare, and in nearly ev(‘ry instamc tlic urgent 
dyspnoea is caused by pressure al>oiit the bifurcation. When llic sir Mppcsirs 
externally and grows large, an i<‘(‘-cap may he apidicd upon ii. or a 
donna plaster to allay the pain. In sonic instances an claslic ciipporl may 1 m‘ 
used with advantage, and 1 saw a phy.Mciau nmIIi an enormous ^■\lernal ain-u- 
rism in the right mammary region who for man\ monilis had ohiained great 
relief hy the elastic support, passing o\er the shoulder and iimler ilie arm of 
the opposite side. 

Digitalis, ergot, aconite, and \(!ratrum vinde are rarely, if ever, of service 
in thoracic aneurism. 


^ Aneurism of the Ajidominal Aorta. 

The sac is most common 311.4 below the diafdiragm in tlu' m'lglihorliood 
of the cceliac axis. This variety is rare in compariM)n with Ihoijnac anenn.'-m. 
Of the 468 cases of aortic aneurism at St. Bartholomew’^ llf)-f)ilal. in\ol\cd 
the abdominal aorta. Seventeen ca^^ oceurnM] in mv ward- in the doling 
Hopkins Hospital in sixteen year.-. Tlie tumor may he fusiform or -a(M ijlali*<|, 
and it is sometimes multiple. ProjiKding backward, il (‘rode- tla* \<-rlehr!e 
and may cause numbness and timrlinir in the and final 1\ paraplegia, or 
it may pass into the thorax and hur-t into the jileura. .More commonlv the 
sac is on the anterior wall and projects forward a^- a definite tumor, winch 
may be either in the middle line or a little to the left. 'Flie tumor may project 
in the epigastric region (which is most common), in the left hvpoehondrir.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain con.siderable size without being very apparent 
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•n i)alpation. When it ruptures into the 
le formed gradually a tumor in the flank^ which 
mlsution. It may be mistaken for a rapidly growing 
litis, and an operation may be performed.- 

Tlie symptoms are chiefly pain, very often of a nearidgie;()s|n^H|n 
'ound to the, sides or localized in the Wk, and more per^tent 
:han in any other variety of aneurism. Gastric symptoms, partictdgxI^F^^^ 
ing, may he early and deceptive features. Retardation of the puh^ill the 


femoral is a very common symptom. .j- 

Diagnosis and Physical Signs. — Inspection may show marked pulsation in 
the eplgastiie region, sometimes a definite tumor. A thriU is not uncommon. 
The ])ulsalinn is forcible, expansile, and sometimes double when the sac is 
large ami ni coni act with the pericardium. O n palpatio n a definite tumor 
can be fcU. If large, there is some degree of dulness on percuMion which 
usually merges with that of the left lobe of the liver. On auscultation, a 


systolic murmur is, as a rule, audible, and is sometimes best heard at the 
back. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism*. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi- 
nal aiieurisni unless there is a definite tumor which can he grasped and which 
has an expansile pulsation. Attention to this rule will save many errors. The 
throbbing aorta — the ^‘preternatural pulsation in the epigastrium,^^ as Allan 
Burns calls it — is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some iustances of traumatic anajmia, 
Hi(» t iirohhmg may lie very great. In the case of a large, stout man with severe 
Inemorrluigos from a duodenal nicer the throbbing of the abdominal aorta not 
only ^liook violently the wliole abdomen, but communicated a pulsation to 
the lied, the .shock of which was distinctly perceptible to any one sitting upon 
it. A’orv fre(|ueutly a tumor of the pylorus, of the pancreas, or of the loft 
lobe nf tlio In or is lifted with each impulse of the aorta and may be con- 
founded with aneurism. The absence of the forcible expansile impulse and 
the exaiiniiation in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for dilfor- 
eritiatioii. IMie tumor of abdominal aneurism, though usually fixed, may bo 
very freely mo\ablo. 

The outlook in abdominal aneurism is bad. A few cases heal spontane- 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (h) eompression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonteum, or the intestine^, 
very common] v the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 


Th^JLxLoiiaJSiIit is such as already advised in thoracic aneurism. When the 
aneurism is low down ])ressuTe has been successfully applied in a case by Mui- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injurv 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches of the Ahik)minal Aokta. 


It -itMU not infre(|uontly iiixoIvihI in jiiu‘iin>in of the 
^bdozninAL aorta. Of its hriiiu'lus, iho splenic artery is 
of anenrism. This raroly raiiM‘.s a (nFin)r lanrt* I'liou^^h 
howev.er, the tumor is nl larj^i* si/.t*. 1 Jiaio reported 

a^ thirty, who hail an illiu'^s of M*>*‘ral monilis* ,tura- 
epigastric pain and vomiting;, wlneli KmI In^ ])lu>ieians ni New 
4^^gilose gastric ulcer. There was a deep-seat.*.! imnor in the left 
JwfiwOndtiac region, the dulncss of winch nuM-tri*.! with that of the .sple.*n. 

was no pulsation, but it w’as thought on on.* .h*. . iMon that a hiint was 
heard. The chief symptoms while un.ler .»hscr\alion w.‘n* \ omit hilt, severe 
epigastric pain, occasional Iwimiteinesis, and tinalK ha'inorriiai;.* from 

tile bowels. An aneurism of the splenic art.*r\ tin* si/c cf n i,M.»a nut was 
situated between the stomach ah.)v.* an.l tin* tran'-\.‘i''.' ..tlon below, an.l 
extended to the right as far ns th.* l.‘\.*l .d tin* na\'*l. 'rhe sn- . oiilain.*.! 
densely laminated fibrin. It Inid ]»erf.)rat.*.l th.* .olon. I li.i\.* twi..* s^mi 
small aneurisms on the splenic arl.*ry. Of .»!» iiistan.M'.s .d aneniisni on tho 
branches of the abdominal aorta olhvt.*.! h\ L. b.*rl. Id wen* .»r tli.* .spl.*nic 
artery. 

' Of aneurism of the hepatic artery Itollan.l has inllecl.*.! in cih s ( iimis), 
of which 24 were extra-hepatic. In IJ.illan.rs th(*r.‘ w.-i.* tin.*.- y,u> all 
intra-hepatic. Ihiptiirc tcnik phue in :»? (.ih'> m H; into th.* p.ail.m.Ml .a\- 
ity, in 13 into the bile ])assag(*s. Th.* s:u iai.‘l\ laiLn*. hut in tli.* . as.* .d 
Wollmann’s it was as largo as a .Inhl's li.*.!.! \.> .m'-.* ha> h.vn .li.e/im-.-.l 

Cht^lfilithiasis and diUHlonnl iih.w aie th.* ..mdilions lor win. h ii is nmsl lik.-I^ 
to be mista ken. In Koss and 0>l.*rV .as.* th.* li\.‘r was .'iilai^^.l, with i-vmp- 
toms of pyaemia. 

Aneurism of tlio superior mesenteric artery i" not v.*r\ nn. .mnnon 'rin* 
diagnosis is scarc.'ly ]) 0 ssihle from an.*nri^iii ..f Hi.- an li IMii^^Lrin^^ of tli.* 
branches or of tlie main stem nnu .ann* lli.- ^\nl|»tonls .if inlantmn of tin* 
bowels which liave already hec*n .onsnl.*r<-d 

BwaL/brtery. — Henry Morns has (ollc t.*.! ‘j| instan.-.'s of junairi^m, 1‘i 
of which arose f roni injury, Manv ol Ih.-ni w.-n* fab.* Pnl-.ilmn an.l a hrmt 
are not always ])res(*nt. Four eas.*v. w.*r.* opei.in*.) upon: tin.*.- n■(o\cr^•(l In 
a case of Keen’s the tumor and the kidney w.*i.* n•mo\e^l lo;/riln‘r 


Ain’ioiiio-VKNors Am.i iii.sm 

In this form, known to CJalen, l»ut first jK.niateU de-uibed h\ ili<- ;(reat 
William Hunter, there is ahiiornuil . .nninuni.-ation Im-Iw.-.-ii an ari.-i\ arni a 
vein. When a tumor lies lM*tw(*.*n tli.- Iwv) it i- known a- nin iirtsin ; 

when there is a direct coninninicaiion wilhont tiimoi the \em i" < 1 ih‘ 11 n di'— 
tended and the condition i*^ known as nvciir^^uml rniu 

While it may occur in tlieamta. it i- inmli mon- . ommon in the |(.•rIphe^al 
arteries as a result of stah or ^mri'-hoi woninl". 

An aneurism of the asceiidin;; portion of tin* ai.li nia\ op.-n ilircllx into 
the vena cava. Twenty-nine fa**.*- ..f this h'^ion liax.* lM‘.*ri arial\/..l h\ Pepfs^r 
and Griffith. Cyanosis, a?denia. and gr.*at di-teiitmn of tin* of the upi)er 
06 
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tart of the body are the most frequent syia|roa||||^^| 
i^ith 'suddenness. Of the physical signs a thriu4i^^M^^H 
jontinuous murmur with systolic intensification' 5 b’ 

Chui-nam (Mcdico-Chirurgical Transactions^ 

iccount of this munnur and of this characteristic 

Duly one condition with which it could be confounaciS^ 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artety<i|jS|i^^ 

much tlie same symptoms. In a few cases an aneurism of the 

perforates the inferior vena cava— -oedema and cyanosis of the' leg^. ajill fewer 

half of the body, and the distinctive thrill and murmur are present. '■ 

In the arterio-venous aneurisms wliich follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in- 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis- 
ability is caused by enlargement of the veins and swelling of the limb. 


PoLYAKTERiTis Acuta Nodosa {PeriarierHis Nodosa), 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. Xo 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reporled by Sabin (J. H. H. Bulletin, 1901). There arc 
marked thickening of tlic intima and infiltration of the other coats, with a 
nuclear growth almost sarcomatous. There are two theories: one that tlic 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: tlie otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; tlie course is from eight to twelve weeks. The patients com- 
plain of weakness. Tlie symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes jiaralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is e])igastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at first, but 
the temperature sinks to subnonnal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The anamiM 
is extreme. In our case the bfpmoglobin was 51 per cent, the red blood-ci*ll- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were j^dy- 
morphonuclear forms. The urine is scanty, of low specific gravity, with allui- 
min and casts. Urea is excreted in small quantities, but' the mind ’s clear. 
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DISEASES OF THE NERVOUS SYS'I’EM. 


(ilic I’oriiis 
clU prnpc'r 
vsiciii, ami 


svsiriii :i> a 
ill) rsx'Iil lall V 


A. GENERAL INTKOl )L( "riON. 

In’ diseases of the nervous system it is of tliu unportaiu-u to know 

accurately the position of the niorl)i(l process, am! her<*. even more lliaii in tla* 
other departments of medieino, a tlioroiij^h knowledec ol analomy ami p!i\>i- 
ology is essential. As it is not possible to do mon- than lom li ofi the ^iilijcet 
in this place, for further di'tails the student is lahmied lo the ie\i-hooks ot 
anatomy, physiology, and neurology. 

^ The nervous system arises from two kimis ol (“inhrvonie eel 
supporting elements or ncuiDglia, and the other the neiv* 

I^T n eurone s. The latter repr(‘sent tlH‘ e(‘ll units ol the nervou 
Jjffe fhe only elements that discharge carry impulse's. 

The Neurone.— Its STKrc'TURE.— We think of the nm-von- 
combination of an immense numher (.f these units, all having 
similar structure. Each neurom* is eompo.-ed of a rer.'piive c.-ll ImmIv and ol 
conducting elements — namely, the j»rot<»plasmie luoee-^o'^ (.r (lendrile^. ami 
the axis-cylinder process or a-xom-. In general, ii mav he slal('<l thai tlu^ 

dendrites conduct impulses townrd llir cell l.ody (iglOU" pl and 

the axones conduct them awav fiom the cell ( .eliiLUuiul.cuuducIJnn i , De- 
pending upon whether the axones .-.mdu. l impido- m a awiiv Irom 

or toward the cerehrum they arc c;dl.'d circiciii m- ullcrcut. 1 Ic avi-. vlindcr 
■process, after leaving the cell, gives oil at vann.g mlm val- laical „ana.c,s 
''^ed collaterals, which rim at right angles to the piore-. I Im e rn||,,i. lal-, 
W finally the axis-evlinder jiroe.'ss itself, spin up at ihcr iciiiiuaiion- m o 
many fine fibres, forming the .mi.I hrudies. 'Ih.-e, known a- aHcn/ai cn- 
surround the body of one or more of ,he maiiv mhe- eell-. c- miclae. h 
their protoplasmic processes. Thn^ il,.- lerniinals o ihe ‘'g’ ''g’ " j;, 
rone are related to the dendrites and ee 'c "'g ,i ii,,. ncirone^ 

(Ramon y Cajal) or by eoneresceiice ( ''' g- " ',1; 'niii' Tic wc'dii 

are organically connected with one anoi ic i> s 1 m p juP,.- 

of evidence is in favor of eomplete ana.oniieal gg g'gg 

pendence. The studies of . \ pat h\ . I>et le. .im. o ic p . ■ | 'i-ii,.,,. 

oral interconnection by ;,,hlii.. tihi-es; 

neiirofibrils traverse the dendiiH' .n . ihc cell hodv from 

dendrite tp dendrite or to axone. in almli pion , 
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expression, for it consists of a bundle of clo8dy||BB 

stices* of the mesh of neurofibrils in the cell: 

noniial conditions islands of granular protoplasm^^^^^H 

tion that differs from that of the fibres thems6lv?^^|BB| |M 

nr The disposition of these bodies^ 

lene-bluo reaction, is largely useful as an index of 

tions upon the nerve cell. 

Fuxctiox of the Xeueonb. — As already rtntrd^ tbff 
rone is to conduct nervojis impulses. Their mode of acdaoft^ 
simplest form, ma}’ be represented by two cells, one of which, 
environment, conducts impulses inward, whereas the other, awakened 
afferent im])ulse, conducts an impulse outward. This refielTesponse M to h a l l 
Hall showed to be the fundamental principle of action of the nefroufl ^rstem. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, tbcrniic, muscular, visceral, and vascular, may be origi- 
nated. Thi‘ efferent neurones convey impulses outward to non-nervous tis- 
sues, to tlie skeletal, vi^ceral, and vascular muscles and to the secretory glands, 
wIionc activities may thus be augmented or inhibited. The more important 
retlcx centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus- 
cle tendons and for some of the viscera, is represented in the table on page 
8T1. The visceral mechanism is almost wholly regulated by the bulbo- 
spinal axis, and its reactions ai*e usually unperceived. Only in conditions of 
disea^c do the visceral reflexes ‘^rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro- 
duced in the skin-fieldh of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degknkiiation" and Hegenehatjon of the Neurone. — ^The nutrition of 
the neurone depends in largo part upon the condition of the cell body, and 
this in turn in all probability upon the activity of the nucleus. If the cell is 


injured in any manner the processes degenerate, or if the processes are sepa- 
rated from the t‘ell tliey di'generate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take jilace in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Betlie and others believe that the peripheral section, independ- 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration — ^namely, the down growth 
of the axoiie from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems. — The cell liodiea of the neurones are collected more or le- 
closely together in the gra> matter of the brain and spinal cord and in th* 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spinal 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with tlu- 
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K iuB axis-cj Under processes ansiii}! fron\ cells 
^'apt to be collcctivl together into Immlles or 




Bta. of motor path f~m loft bru..^ 

Z^tp«lyrf.lnthearmof 

paralytii of the whole oppose ^ uml pnnilt'i^ ‘*r * ‘ 

ysisot the opposite face, arm, anil |,i.n.l)«i' -f ■•I'l'"'-"'- «rin i 

IT the aame^e-Hjrossed paralvM-. “ tus .... ibe s...... m<I 

leg, and lower eeginent „f all i...iv l< ' I.. !..* 

oroased paralyaia; at 6, apper „f |„„o„_spi..Hl p,.r..i.l. Ki.i-. atM^ 

Gehuchfen, modified.) 
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tracts, and though in many cases the 

which they possess are extremely 

pletely unravelled, nevertheless some of theni 

stood. Particularly by the study of the 

from injury or from the toxins of certain 

for one or another of these individual tracts at 

to trace the course of certain of them through^ 

nately for the clinician the best understood and tbe^^ 

arrangement is that which conveys motor impulses frb|h the 

The Motor System. — Motor impulses starting in the left side 
cause contractions of musics on the right side of the body, and 

the right side of the brain in musdefo^lth^ 

1 /^'XVtn hoAj. Leaving out of ’,C(^d- 

JL \ -oration some few exceptions, it may be i^tdd 

^ J L / K ^ general rule that the motor path is ordB^ 
J§(k crossing takes place in the upper 

segment (Figs. 1 and 2 ). Every muscnlar 
\ ^ ) movement, even the simplest, requires the ac- . 

\ ^ J y tivity of many neurones. In the production ^ 

V — of oftoh movement special neurones are brought//^* 
6 into play in a definite combination, and when^^l 
I 1 ever these neurones act in this combination;t^lJj 

that specific movement "is the result. In other 
/ words, all the movements of the body are rep- ,i 

• resented in the central nervous system by pom- 

bi nations of neurones — ^that is, they are loeal- 
ized. Muscular movements are localized in 
l-j^g motor path, so that in cases 
0,1 of disease of the nervous system a study of the 

motor defect often enables one to fix upon the 
1 site of the process, and it would be h^ to, 

” ® over-estimate the importance of a thoroug|'^‘ 

Fig. 2.— Diagram of motor path knowledge of such localization. A voluntarj^i^ 

from each hemisphere, show- motor impulse starting fibm the brain cor^i^J 
mg the crossing of the through at least two neUTCptoS bOf|f 

path, «h.ch tokos J.1^0 m ^ ^ and W there-’ 

the upper segment both for „ i . 

the ci-anial and spinal nerves. speak of the motor tj^iist hfAj^ 

(Van Gehuchten, colored.) pftSed.^tw<^aogaa^ 

lower. ■ 


Tjya LpwjiK Motor Segment. — The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the difeeroit levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nervc«. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct — that is, their cell bodies, their processe:^. 
and the muscles in which they end are all on the same side of the My. 

TT^nfroi pif fhc suiuol cord are collected, from above down, into 
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SPINAL CORl),{<^^!WWp 


Segment. 


V c. 


Striped Muscles. 


Diaphiragm 
Teres mi nor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Sul:)sea,pularis. 

Deltoid. 

Biceps. 

Brachialis anticus. 

Supinator longus (C V~VTI). 
Supinator brevis ((.! V-VTI). 
Peetoralis (clavicular part). 
Serratus magnus. 


VI c. 


Teres minor and major. 
In[ras|)inatus. 

Deltoid. 

Bice{>»?. 

Brachialis anticus. 

Supinator longus. 

Su[)inator tirevis. 

Peetoralis ((^lavicadar jiart). 
Serratus magnus (0 \-VlII). 
Ooraco-brachialis. 

Pronator teiH's. 

'rriceps (outer and long heads). 
Bxtensors of wrist (C Vl-Vlll). 



1 Scapular 

Irritation 

scapula pibdOii^^ 
traction pf the 
muscle^.’ 

Supinator, longus aJha 
biceps. 

Tapping their tendons 
produces flexion of 
forearm. 


Triceps. Tapping elbow 
tendon produces exten- 
sion of forearm. 

Posterior wrist. Tap- 
ping tendons causes ex- 
tension of hand (C VI- 
VII). 


VII C. 


T('res major. 

Subscapularis. 

Deltoid (posterior part). 
Peetoralis major (costal part). 
Pect, oralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

KiX tensors of wrist and fingers. 
Plexors of wrist . 

Datis.simus dorsi ((' Vl-VIIT). 


VIII C. 


I T. 


II to 
XII T. 


Peetoralis major (c.o.stal part). 
Ih’o 1 1 ato r (pi ai 1 rat us. 

Flexors of wrist and fingers. 

I alt issimus. 

Radial luinbricales and inter- 


Outer side of 
arm, front 
back. 

Outer half of hand{f)k^ 


M 


Scapulo-humeral. Tap- 
{)ing the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap- 
ping anterior tendons 
causes flexion of wrist 
(C VII-VIII). 


Palmar. Stroking 
causes closure of 
gers. 


Inner side and 
of arm and for^r^' 
arm. ; 

Radial half of .tho^ 
hand. 


Dumbricales and interossei. 
'riienar and hyp(»th(‘nar emi- 
nences ((' VII-'P 1). 


Muscles of back and abdomen. 
Erectores spiiue (T I-EV). 
Intercostals ('P 1-T XII). 
Rectus abdominis (T V-T XII). 
External oblique (T V-Xll). 
Internal oblique ('P VIl-L I). 
Transversal is (T VII-L I). 



Ejiigastric. Tickling 
m a m m a r y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob- 
lique dorso-vcntral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The iimbil- 
licus lies in the 
field of T X. 


pteirs IN THE SEGMENTS OF THI-> 
talkGt (CmUinued), 


ilittA minor (T)> 
tt^^joriod minor. 


itr* Cremasterie. Stroking: I Skin*<n»T 
W- inner thigh faus«*s re- 1 domiiia 

' traction of scrvttniu j groin. 

[). (L I-II). 


^S^itiens. 

Artorius (lower part), 
jl^exors of knee (Komak). 
Jlukluctor longus and brevis. 


teltrtorius (lower part), j 

; Adductors of thigh. 

Qna<lriceps feraori8(L II-L IV). 
Inner rotators ofttiigh. 
Abductors of thigh. 


Fatcllar li-ndon, 'I’ai* 
])ing toinloii l uusi's t \ 
tension of leg, “ Knee- 
jerk.*' 


Plexors of knee (Ferrier). (ilnteal. Sii-oking bni* Mmiilv hhk i' -i. 

Qujulriceps feinoris. took <*Husev dimpling lliiuh and lei. 

AdduHors of tliigh. I in fold of Imttoek aidJe. 

Abdiu lors of thigh. j (LIN’-V). i 

Extensors of ankle (tibialis anti- j j 

cns). i I 

Glutei (nicdius and minor). , 


Flexors of knee (hain-slrin 
muscles) (L IV-S II). 
OutNvard ndators of thigh. 
Glutei. 


i>f leg, ami 1 
< a )l . 


Flexors of ankle (gastrocnemius 
and soltMis) (L IV-S 11). 



and soltMis) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


F'lexors of ankle (E V-S II ). 
Long flexor of toes (L 1 1 ). 
Peromei. 

Intrinsic muscles of foot. 


Foot rellex. Kxit 
of Aehlllev t . I 
causes flex ii >11 of 
i (S I-ll). ;\nkle-e 
i IMantar. Tiek liiijj 


of foot 
of toes or 
great toe 
(tf others. 


lineal. gfwcles. . 

sphincter am (S l- 

Id - ' V 


sical aii'l anal reflexes 


m TTii.iiiii IfinTriTT HrfiMt ^ ‘ * Mo'ioit Ai:i..\s ot 'in I f OIMl \. ! 

cell tSdies ot the I;:, 

FriUeh tTolieniev, and tm anat-nnical eu,!,- of ,ra-.. n.yolin, nation 


■ h 

t 

laid tli(' roiiiidation for the great mass of ^ 

li.\- iMM-ii doruj u|)on this subject. We owe much to Victor pq^o/a^ 

(lali- I’mi iIhmi candid re.>CiircliLS iii this direction. M6xe 
111' iii.il \\ork of Siierringtou and Grunbaum on the higher apea aoBdi^hat 
iikmI.Iu'iI Ibc ol)M'i\:itiOijfi of prccrdiiig investigators, and with result of 
.IK iiral(‘ly dciiiit‘al iiig Ibc inolor teiTilory. They have shown that true 
iii'.i'n n -jKin-c^ arc olieited onlyhy stimulation anterior to the Kolandic fissure; 
iliai jtiai iK iillv no [>oint, over the tiscciidiiig frontal convolution, fails to re- 


874 


DISEASES OF THE NERVOUS 

■*' I'. 



.li ! hi .'I h'kI 1 .'1 ri-\ ,s 1 i, 1 1 iiui.iii .tii.i (iMiiii>;iimO ,iie lierc showu sliiipliMl in retl and lie 
iiiiKi.'i iM [In' Ilohiii.p. t!'"-’iii. 'rii«* >.* iison an';is presumably lie ixistonor to tins flg- 
-'.u .iiul ;m‘ i<>ii>,'lil} iM<li< 111. till I'luf NMiliuut .iKMiralo delineation. Lying us it do<-3 
I'M till' uppi i 'iiif.iii .'f 'In' li.'inib.[ilii'ii‘. till* leg ami should not be visibUjiftn a lateral 

^ k‘\v ''III ll .K K i;i\ rll 111 1 1'. 


"iHipil 1 .) •'.( iiitul.ti lull . il'.ii liicic I- lull 'Inriii extension of the motor corlox on 
it> ill*- p.M .u i‘iii I al loitulf nf iMi* ii.i"'m! -ii'iace (if ihc brain; that mo\cnn‘iit- 
:ii e I'l'i.im.d le iiiM i>iil\ hum ib.- i'K)..-!'.! ji.m nf i lie convolution, hid: aN<> fi'uii 

IK hl.lilcll "llir.l.i' In Ilin \,'I\ ilnjili,'. ni ihn LnlaiullC SulcUvS ; that tlierc I- .111 

.iica t‘t' rfin’C'i'iiial tnii fm- ihc mink i»i Iwkii iiic reiitros for tin'' Ici: .iiid .itm, 
and aNn loi the net k lieiweeii liin-e n( the ami and face; tliat the 'ii|ieii(ir 
and inienoi Licmi.i aie i!ie l.indciaik' \Gi:ili indienlc the sun.itntn nf iiu'^' 
Miiall au'.K of tejni'-. niaiiiMi Inr irunk ami neck. These result' lino in l.irL:u 
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C, oonfirirt^'by Cijshiiis; by iniqx.Uu- eUvU | 

cortex in aJIiinber of tn-aiu I'a-i-,- iluii liaxn 

liVc- Krom bUo luolor uiva>- oi-rui 

vV nrttK ' 

t 6 prhalf-'f tVie coinjSuf^, iW' >l'al bn- lli,/ l.'-a. ni« II' III, 
ie face jnw’in. loneii''. ami larynx, tlm I"'"'!' ba i. 

' i 111 fin* iliaiii;:!: 


. !",ulat 1 

1 X ii K-iati*'! 

u li.' Inll 

aii'i a. M.n ' 


111 <> 
’ u j n'l 

M W 111! 


, rup; 
! ! 1 1 ’ 1 1 f 


M„-,rh .Tiili-i'' aio iuclieated in (In' diajii 
'ytiSr?'m-ri>llv lU'."!.!.'.! m-'XVs: Ihal inr u.oLnr 
pa#oTYiux-lua-Uiiia f-niiul or Bwxa > <'.mv..,ui : 
whether or not tlioro a M'ltaian- .onii 
ployed' in writing, Som.- liav.' a.-'iiin.-'l 
a centre to Im jjir'-o'ni m tbo 

1 . . j ; 1 I . ■ . I 1 ■, i (ill 


( l-i;.. 


in 


.lan<‘ 


t'^'h 


tla 


1 1 ! ■• a t!' ■ 


I » r* 
iit'l! 


convolution 

The conjn.eale moxrn.M:; 
to the op|)<7-it(*>hl4 loi- • 

"In apes to htllow slonu! a', 

-e^^rfat’O ol' lia- t !-<>nt;i' i' ■!• 


ioiit! i’l"' 

ii.> tliaa; 
•;,'l alt'l ' 
•, !'• 


;■ 'ononis itf lia 
occipital f's- 
'reacii‘'ii~ ao 
inovcna iP ' i 
^0il0^\ -lill!' 

eon.N<^liit aai. 

'rUt' a\!' 
nioP>i' p»an'" 
of lia- Ci'iP' 

lt.T I'.’ IM' 
radiiPa. 'I'i 


1.1 p 


ii- 


CMMijiiirl i.iPMia 
loiiP,; P- 


1 1 i 


1 i 


V 


I . H ! . o 


I ; . ’ ; . 1 


-ii'i' '‘I' a-'. — ' ’ 

'• !•"■■ • ■ ■ ’ 

1 it. 11- • Ip iip'"-. a- ^ ■ ■ 

AlPT pa-iPP ^ ^ 

t!:*' lihl’'" "> ‘ ' 

li.t'V .M'fiiPy ■■ " 

ip. Pinau'- ail'! PP' a I '■ 

A~- >-'."1! a- ill'- 

a anti t-p-- p Y ' 

, ..P- IP tip’ init'!''n' -it P-' 

... pH- pvi-anii'lal 1 !'a< t 

,.pP :p Pi" iPifl’-i t.f a!; n- ' 

p.,Pv. -t.na- iian-. li-w- 

tPr ,Tio. P-' nviMPt:’' 
iwf,Pp::t i.iiit.ipr-iPi th’- p.' '‘a- 



\ 


U 


Pp, t —1 M.'li/I'.llil "f I'K 
V p.pn , nP'P"i' 


. NC 

■[ IPP.IIllP" P: I!!- 
t. !■ I'.iPi . .1) '■ " a '‘''I 
. l; i.r'V ;iP . 
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)\v(T part of the medulla, after 
rossed the middle line, a large propoxtiott 
i(M'U‘^sa1 infif with tlmso from the < 
ide 


ssalinff with timso trom tne opposiw 
(,f the spinal cord, forming the crossed py^*ftiaa^ 

^ oolxmm' ffascii 



1), The smaller^ 
fibres which do 
time cross, desce, 
ventral column of 
side, forming the,^ 
pyramidal tract, 6t 
column (fasciculus 
spinalis ventralis)*^ 

At every level , 
spinal cord axis- 
processes leave the 

Ki.i 5.-lliiiKimn of motor uiid soii'.ory |inllis in Crura, pyriilllldnl tract to CnteFl 

\ enl nil horns and end bI 

Iho irll hollies oC the lower motor iiiMirorics. 'I'lie tract diminishes m 
r,„m .ihovc ilow-nwinil. Tlic lil.ie^ of tlio dnvol 
a,ir.M(‘iit lc\cU m llic NtMitral Nslnte commissure, and also, it is believed, 
sjl.tuil tolls in the M'lilral 
lioiiis on llio oiipo^ili' ^ide ot' 
the coni 'IMiis tract iiMiallv 
ends iilittnl the innldli' td’ (lie 
ihoriu ii' n'liinii of llio cord. 

The Sensory System.- -- 
Tlif |»alh for M*nMn'\ tondiu*- 

tit)n Is more ctniijilu .itftl lli.in 

lilt' nmlor ]):itli, iiiid m it'^ 

Minplcsl ftnin is rttinimst'tl ttl 
at least thiee scis of neu- 
rones, one aboM' tin; tulior. 

^rhe cell hotlit's of llic lt)\\c-t 
iK'iiioiie-' art* in tht* lmiiltIm. 
on tht* tltiisal rtiols ttl ihc 

>pin:il nci'\Cs, .mil lln’ u.m- 
^di.i of llu* sen-orv tt'ifhi.il 
iierNt'-. 'riiCM* iraniilioii u'lU 
h.nc a -]>ct‘i;il form. h.iMiiLT 
nppaivnllN Iml a Miiirlo prot- 
est, which, sf)on after Iim\- 
m^ the ei'll. tlixnles in .1 I - .. 

.haiicl mumuM. one i-orUon rnimm,^ i.Uo the central nervou. sVrtcni ainl 
the other to the peni-hen of tl.e l,o.li. l-nihryilooieal and co,n|,ar.itne 
,„mon.u,.l .in.lies Imie m.nlo n -.eem |noh,,Mo it.,. I the iieriplioial h'Iimi.-v 
ti're. the nroee-^ wliiili eoiuliiil-- tow.ml tlie lell. represent' the prOlopla-nuc 







Pji, (j riirtijrjiiu of iTo'^s-spctioii tif spinnl cortl, show- 

in-: iiDlor, nut, mid st-nsory, blue piiths. 1, Liileial 
I.M.Mind.d timl. 2 , Ventnil pyniimthil liuc-L. th 
H.Msil oolmniis. 4. Direct cmdicllar limt. 5 
V. nii..-l.»tcial «:roiintl huiidlos. 6. Ventro-latci.il 
aM.ii.liiifj triitl of Gowers. (Van GchuchUii, 

U.lfli-ll) 
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ijiat which conducts away from tlu‘ ( 
1^ |>eriphera] sensory nervos w** ha\t‘. ih« 
®,ettrones. These start in tho pmplKM-N 
ialm^d end organs. The axis-ovi!n.l« i pr x 
fte spinal cord by the dorsal roi)ts Hi' pin 
^^rd eaoli axis-cvlindcr pnuvss divKl. - m!' 

g branch, whioii run iu the ihu-^a! f;iM u u’i. 
a short distance, and t*iids in iho may ina!! 
ives olV a number of collal'M-ab-, w'lin! 
hiatieT*^ The ascending liraneii may end in iln- ma'. o 
ing, or it may run in llu- d‘>r-al I'a^riculi a-- iar a i’.' 
the nuclci there. In any raM* w dne- mu it.ks iIm- n 
sensory’’ neurone is <r!rori. 

TheU'clls aboiii which ibc a \ i --<'>! imicr prnc.---* . 
the lower sensoi-v neur»>nc mei ar<‘ <d' \a!-i'>i': Lm-b. 

Sorj; neurones (d‘ liic M ‘com! in l be I'.r a pla^ 

the cell hod ic-' <>( ibe inw-e Mi.nnr nci!i-<'[i- . n.i'iiin; 

They, also end abont cell- uii"-.- a \ !" (v lMi.br . 

■ahd'nm to ti'c ..ppo-iic ^id.- .n ib*- bi.mt. in i!"' -ic 
found in tlm dilT'Tcnl pan- "! ;’ia\ iiciM.c. .)!! ! I 

l^ses run in tii'' 'Mip'ciic m ic:" mn ial a'caida, ii.c i 
Iknd in the gi-oinid in.indi!.' . ■ i ■ . abi- lait !■.>'■ 

Iralis propi ni-^ ) 

'i In the nicd bda i iic tii; ' -a . .b.r - i; i ; . ^ 

ffiilis ( tiolli ) and M'l' i* ii • i.i ■ - :iii- ai i < ib: , 

iart eelU 'b' lie • . bar. I M - . in. a. 

tV>Wari! Hi*' bra mi ai i i ■ i:n '' a - 'ai .a- >. ■ 


latlm tb 


wljMcb -''Ild p!’"'-' 
<'()|rivo! iilK »!i'. ! 

i!i(\aii> I'm- anb 
celt in lb.‘ ."Ml 
♦ ‘ii'Miig again mi 
mad*' np of a '• 
tin- i-erd ii^'ir 1 - 


i '■.'ii-'iie' c')!i(Mic! a>!i i a; " 
■ a ' and < biwer-' bniab-a 
i-','-nni lids sbnri -im:;’. 
aiaiiiciinn of alb-i"!'! ii!i; 
a ! a ,;i,, I r.K.t a Ml)!', 'a' ii t !i 


ha Vi' -i'cii Ml 1 ! 
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,u ici I l)iit llw rclaiioTiH of this segt^eni^^ 

prMili.n-il ITS III llir (li-tnlmhon of tho pamlyBea which 
tlK-iii liniii uliidi follow losioii'^ of the upper scgment^'^ 

:ii(l III iniiiiii',; ilio silo of tho Jo^ioii in the lower segmC 
M -11 lindii'^ of llii^ "•"iinciii, an* dislnliutcd iu groups, from 
jK'diiiK lo. of iho linmi iliroiiglioiit the whole extent of the spinaT'^ 
loimm.ilioM oppo'.iii' lli(‘ Mioood lii?nl>ar vertebra, and their axis-cyllip 
o-'.o. HIM 111 ilio j)oi ipiu'ral iioives to every muscle in the body; 
coiiipoiii-Mi |);iri', jiio MioK* or less widely separated from each oth^K^’St^t^' 
lo(.il leHoM <,iii-e^ |);ii.il\-is of oiilv a few muselcs or groups of musejl^^.ahd' 
iioi ol :i \\ln»le M-eiioii of tlie body, as IS the case where lesions affect the upper 
'rill' mii‘'rle^ winch are paralyzed imlicate whether the diseaae ifl in 
the |H-n|»lM'i.il iici\c-s Ol -pnial cord: for, as we have seen above, the muscles 
aic K pi c-iMilrd dilVciciilK III the peripheral nerves and in the spinal cord. 
Scii-oix -vinploMH, winch iiiav acioinpany the jiaralysis, arc often of great 
.i^'-i^i.nu !■ in m.dviiiL^ .i locjil diagiiosi>. 'Tims, in a ])aralysis with the char- 
,11 hi 1-1 K- of .1 h-ion ol the lower molin* segnu'iit, if the paralyzed muscles are 
idl -iipplicd h\ one iici'M*, jiiid the an;e.sth(‘(ie area of the skin is supplied by 
ih.il inM\c, II i> i'\i(h‘iil lhal ihc lesion nin.sl he in the nerve itself. Ou the 
otlu'i h.nid 1 1 the iniiscles |)ar;il\/<‘d are not ,suj»pli(‘(i hy a single nerve, bui 
Jill- icpic-cnhd ( lo-(‘ toLjeihc‘1 in I he >pinal eoid, and tlie aiunsthetic arefi 
( Ol 1 c-p()iid- h) ih.ii section of (he n>id (.see lahh*), it is eipially elear that th<t 
lc-i<iii nni-l Ih‘ III Ihc u)rd itself oi in lt^ nene roots. ^ 

liiijiiMiM IviMoNsoi- Mil Lowi K Moi’ou Slomia't. — Ia^sIohs of thi; 
scuiiiciil ( ,ni-(' (ompMi,iti\cl\ h‘w '•\nipt<»nis <d‘ irritation, and our knowdoilge Oi 
tin- point 1 - iicithci c\lcnsi\c noi attuiate. 'The lihrillarv eon trad ions whici 
, 11 '* -o I niiiiiioii III iini-i Ic- uiide' 'joiiiL'’ dem‘in '1 ,it Ion aie piol),d)l\ diK* to stiini: 
IiilKtii oi ihcu‘11 IkhIics III iheii -low degeiici at ion, as in progro-'-^e iiiuscula 
!ilioph\ Ol to II I nation of 1 h(‘ axis I \ Iiinler j)ro( t‘— Os iii the peripheral ncrvct 
a- 111 IK 111 It 1' I.C-.10I1- whiih allcM the motor roots a< the\ h*,i\c tlie eentri; 

neiwoiH '\-|cni iiia\ «aii-c sj)asmodic lonlractioiis in (hi' inuscl,-- supplied I: 
llicm tell. nil 1 nin iil-i\i- paiow-m-. oi wlndi l.n \ I'lo-imiis siridiilus is 

l\pc .iml tMwhiih t he -pa-iM- ol icianv aKo heloiiLh aie hdiex* d to he «lue 
almoi iiial .iM i\ ii \ mihclowci imiion cut re- 'The-e aie the “ lowest levcMit.s 
ni 11 ii-hliici- da. IsH.n ('ciiMiii pnHon-, a- -iruhnia aihl I hat of tetaiiuis, a 


pai liciilail\ u[M.n llu-e tcniie-. 

M’he jiniKipal di-.a-c- in whidi the lower motor seinncMit mav bo involv 
,1 1 e all d I'-ca-i ■' 1 n \ "! N I II" ihc pci i phci al nci \ c-. t crchi ,il .ind spnial ineiiingit 
m pi) IC-. li.ciii.n ) ha-^.- aid tinn.n - nl ihc medulla .iml » old or th(‘ir memluMli 
h -i.'iis ol ilic ‘Ha\ iiiali.M I'l liic -CL!minl. anlcru)!’ ])oliom\dit m, pn);jie--i 
mu-Milai aii<'ph\ hidlcn pai al\ -i-, oplil halmopic^i.i. s\ |•lngolnY(‘lla. elc. 

[‘i) LiMossni Mil I I'l’Mi Mi>ion Si.oMi \ r -Pr'sfnii lirr iiw 

paial\-i-, a- in ilu h.wi-i m.ii.u -cement, and heic aeaiii the -cu)ndai\ ilce* 
ciMlion will, h 1..I1..W - ih.' h -:.»n eivt - U\ the }Mial\-i- it- di-t indue i-haruct 
Min-' In ihi- 1 a-t the paial\-i- i- a. . ompann'il h\ a -pa-lie umditi' 
shown in an c\aee'-i al K'H ol mii-dc ,hi.! an iin lea-e in tin* tension 

lhcmu-i!c II i-iK.i aiiin.itcK known how tin* dcecnciai ion of ilu* p\ 
lihic- laii-cs iln- ex.. -- ni tile iuum ic ii-lh'x The Usual explan. ition u. t 
iiiulei iioimal mu iim-t.iin e- tin* upper mouir centre- are cou-tantlv exert 
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Inenw iii>4>n thomUMU 'li.' Iow.m i.m . : 11 ,,^ 

to not* on account <*1 .‘| ili,- |.\ , 

rtalfe on inoroasoil iu* 1 i\ii\. wiiii i. 1 pi.i.l** mn' . 

6 ft inuM lo nMlox. 

fft seen that tin- nnirono'' '1 ii< m !•■. > pti 
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A maiority of lesions of the motM 
tativ^" e hey destroy the nerve cells of a certaji ^ 
gro^or by their prience throw into abnormal acU 

motor segment is involved in nearly all 
,.ain ar,; U;» 

rhages; tiatihvc.rse esio One lesion often involves both 

atrophy. 1)ull.ar paralysis, .. paralysis in the different „ 

each,%ueh a combination enahleia.>‘lt 

i:;ut'o;ur;;::[h':md t 

localizing >ymplonis, f^^",^‘\,‘‘,^j^Herragain the lesion may be eithe 

(,) o. THa subjectiye .sensoi' 

irritative or dostruc e eold or constriction,..an. 

„„,„.csMoiis--pai.i-sll . character of the sensory symptoms givs 

pan. of every grade of the irritating process. lnto»4>tt 

\eiy little iiidiea ion o peripheral sensory neurone, but 

ri- .t «.« —y 

.■.»d .li.tril..iliou ot .ymploiiB gi>i» » “«”• 

111* ti. fc- * i” >1” "PI”' p”'‘ Jr ., 

|,„i„l lo'.li.TO ll.'v l.-.m- tl.o “’"“■j' * J. 

cloM' rolntion nnd aiv at tnnrs iinolvod in a \eiy - 

n... ,.n.. z 

sivo lesion can involve ii.e.n all. and in lesions ot this P^rt ^ ^ 

•int to have the sensorv di>tnrl.ances confined to one or aiiothir i ^ 

S l od. ITnila.eral lesions of the pons, medulla, and -.'d n.nal > • 

„|,|.„,;,o ,„l,.. T!..- .ro .1- I.. 11.0 P'™''™" ... 

they enter the I'entral nervous system at or a httli ^ 

lesion and before the axones of the smisory neurones of the 
crossed the middle line. The area of disturbed sensalion on Ihe si 
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ribuiion of one or m«»n* vpmiil .m.l 

Pwtion and ^xtenl of pioirv'' \' i ini.* ill-nn 

he central nervous s^n^Iimu do iii*i iuxoIm' .ill i i. pnh' 
on, and the lo^8 of >eiisillnli !>> iml nMUplfh' ll i nlli 


very slight the M*iiM)rv 
e lesion. Sensition may he (hmiiii-li> 
more ct»riimon, rerlain i|iialil u*" 

The<e imm-h nf <li'^<(W‘iaii<>ii nJ 
)>ara]3'sis, liaxc Ihsmi iiiik h ^linluii r>l 
tfitoperutiire max In- lo^t wliili- tli.o of imh li ui 


- .Ml- XV hn ll I • 

1 III .ill oj' ll . 
111 . IV li(‘ .ilh'i t« ll w ll ' 
I'li-.ii loll oi -o I ll . 

I III' 'rim I III' III* 

l.llll ^ IlMl lll.ll I 


le in diMja^*'' of iho opiii.il loid. oi tlioii' iniv I 
Siuscular .scn^e uml (»f t hi' -Iim ''ol'iio-I u* vi-n-r ( i lio i <>m| 
l^liich enuhle^ one to n'louni/o .in ohjMi pi. uni iii ih* 

^ucntlv from lesioiH ol ilu‘toiii*\. On.mon.illx p.un 
088 of tactile and tlioimu M'li-.iimn^ \liiio-i oviiv 
JOU descnlii'd. It i-n iho ill'll i ilnil um nion* ih.ni llu- i 
efect that i- of impmi.iiu o .md oltm llu* di iiiIiiiIimh 
adicaiiou of tin* poHil ion oi i ho lotion. 'I'lio loiuhin.il ion oi i'.< 
^With ditfen*nl foiiii«.or p.n.dx -i" Loxn^ iho mo'i i - i l.nn di.i n-'i'i 
studenf Is pul’iMiud to Iho '«Miion- on tin* indi\''lu.il p.ui oi lin 
tem for a nion* dol.nlcd niiuuloialion of iho uhi«ii. 
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B. svs'rKNf dim: \ SMS. 

I. INTRODUCTION. 

There are n'llaiii di'O.i-' ‘d llu* iioixou ' m wliuli an »onrni'd 

not ahsolnt <‘l \ . -l 1 1 i n Li’io.U p.i 1 1 l o dolm i n l ■ u l i « Mini ii n.i i u lU i d im n i mh. 
which ''nh''t'r\ t“ 1 1 ko I ll lu 1 loll I In o* 1 1 ;i« l * 1 1 « .i ! h d o/Zi ///-,,; | id .i d i • . 

wllK'll i'' I oil ll nod I o olio I d I h* III I - .1 ' V f< Iff til I >1 I I I 1 1 ion I li.i ii mI m I i 

is inX'olvoil. ll" pl'Mo ^ I (.lll'd .1 mmlilliod .'''III dl'i.l • .lit i v. liil C 

easC'' ."iloiild ho (l.nod iilid''! lio ' li.mio-, li.i- _• .on 1 1 n. ninili di mi 
hilt to xoi'x 111 1 1 " iL I Mil' 111 W • .in noi -pi .i> po ii i n 1 \ . miii I iim • 'i d • 

ns vet not - iilln loii i ■ .m i n i .ii m • ■ i 1 m i in i « m i d i • i ; ) m ■ .i< i 1 1 n 1 1 1 ■■ i i • i 

teni'^ llieni'ol V ' oi Im iIm- n.ihin .md l•l^lll mI ilii- mmli.d pi 

sex'oral di'-oa-o- In i ho » i.i-'ilu .iMom whuh h.n horn .idopnd m li, odi 

tli(‘ ondiMXoi’ h.i- hi I'll lo ni.iki' iIm ui i . iiojoim nt .i ~itiii»i' .i p" lO • -i 
while it l^ h.i'od upon wh.M i hiloxod to ho iIm !)• h tuimd'd . < "1 

-xMoiii^ jind thoii •li-’O.no-. llu io h.n h. . ii no .iin inj.i L. moi ih- i ! . ,* < .ii 

to iN loi^ical colli lii'ioii iioi h:i\o tho limil- oi | 1 m li' o\ h' in ,m'.\ 

rc''poctod. 

In ^n-noral il max ho -.\u\ th.ii ilu* m ixon- -x.h' ni i «oiMn'. -d of h- o -o 

>v.toiin of noiirono-, tln-.illoniit o’ -■inoiv -xho|„ ..im! ni oi no. 

sxMein. and tho i oniio. i imn h-f* 'i ihoni i . ho,M r ,il f nt i odin i >oii i 

l.fK'oniolor ataxi.i i- .i d •: < -.n l.iud ;il i!''iiiit lo li.i i!li n nl \ o 

and j)ro;^rrc-'«i\o riiii'-i iil.ii atiop' ono ot il' < ll* loni imh l»opi‘'-oMt 
topical -.v-torii di'i'a-o- .n xxo im- nndoi-Tand liHiii. th* ■ h;i o l,o».n takori 
the ha-ix^f tlic (la-ilu.iiion nxh.iI th.'oru - h.io hoon .idx;mrod to e\pl 
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wli> !i (liNCiisp should h(‘ limited to a definite ftystem of neus 
huM‘(l upon tlu‘ ul(‘ii ihiit in certain iiidividuats one or the'" 
lcm> has an mnair Icndency to undergo degeneration; an 
m'uroncs wilh a similar function have a similar chemical co: 

(lilfers from thal of mmroncs with a difTcrent function), and 
explain \\h\ a.poiMUi circuhdiiig in the blood should show aselete 

a ^lll^h• fiimliniial ‘-n^Iimii of neurones. 

In Hu- alleieid Irael loeomolor ataxia stands alone as a ByBti?i^: , 
ami we now heluwe that lim-pis »zoster is an intlammation of the deml 
ganglia ami -lamN in (li(‘ -ame relation to tahes that acute anterior poUd 
nnelili'^ doe- In ( hronu' proiil<‘^slve mu^^culaT atrojihy. In the efferent trs^c 
j)i(>gre<-i\e (eeiilral) mii-« iilar alrophv is the chief representative, aa in i 
l!ii‘ whole iiioior palh m moie or less inxoUed. 'riieoretieally, primary latera 
selejo^i.- is a disc'ase eonlim‘(l lo the ujipm* segment of the efferent tract, whili 
ehi-oiiK aiiieiior polioiiuel il m involv(*s the lower segment of the tract. 

In eoniiedum w’lih lo(‘oino(or alaxia, general paralysis is considered oi 
acuuiiil o| I heir freipieiii as<o(‘ialion and of the ])ossihility of their bein, 
dilfeK'iii (‘Npiessioiis ol om* and tlu‘ same morbid jirocess; and with progressiv 
((eiilral) iiiuseiilar aliophx, 11 m‘ other forms of muscular atrophy are conai(3 
eicd .Is a matter of ( oiiveiiieiu i*. In other instane(‘s, too, diseases are arrange 
111 jiosiiioiis to wliuli the\ might not he entitled, had a rigid classification c 

>\sU>Mi diseaM'^ lu‘en imiiiitaiiUMl. 


n. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

fiOioMoioi; Atxmv. 

(7’e/os‘ l)n}S(ih<, Sp'uuil Sclerosis.) 

Definition. \ii .illeetion ( liar.icien/ed elinie.dlx hv .scai'^ory disturbanci 
iiuooidiii.il loll. Iioplm ihainrt*'*, :iiid in\ol\emenl of tlu* snieial seiise.^, pi 
tu'iilarh ihe e\e- \ii.iloiiiu all\ lluae are fouml d(‘generalions of then 
fihn*'^ ol (he doi-.il (olumii- ol ihe (Old, of lli(* doisal rfM)t>. and at tiinas 
till' >pm.il g.muli.i .iiid peiipheiMl iieiNcs. 1 )egem*rat loiis lia\(‘ lieeii descrili 
in lilt' hi. nil. |».irl i( ul.n 1\ ihe eoilex leiehri, in tlu‘ ganglion cells of the coj 
and III llie eiidogeiinu- lihies of the doi-al columns. 

Etiology, ll 1- .1 wide-spic.nl (li-e;i-e, mon‘ freipient in cities than in \ 
(Miuiilrx. 'I’hi‘ ii‘l.iii\e prnpniiuui m.i\ lie pidged from the fact that of Id," 
eas('s in tlu‘ iieiii oIol:u al di-juaisarx ol tlu‘ Johns llojikins llosjntnl, there xx- 
•jol eas(«s of humiinior al.ixi.i Mali's an' aitaeki'd more freipiently tl 
feinah's. the piopoiiioii Iumiil: iieailx !<» to 1. J'he disease, although uiicd 
moil in the iiegio. 1- socn iii them mon* freipu'iillx tluiii some autliors ^ti 
It Is ;i dis,>.is(‘ of .ididt lilt', the meat ma|onlx of eases oecurring hetwi'i'ii 
tiurtu'lh and lillieth xeais Onasionallx ea-es are m'cii in xoung men,.; 
It ni.ix oeeiir in ihildieii with hei(‘di|,ii\ sxjtliilis. Of >p(*eial eauscs -xpli 
Is the lUOst impori.iiii Adording tti tlu* liiiun'- id' Krh, iMmrnier, Oowi 
Starr, and otheis, m from Jn to ‘Mi p^r lent of all ea-Os tliero is a hist 
of this discasi' In the .loliiis lh»pkins Hospital the percentage, as found 
'Ihomas, was (iJ.l. Krh’.s len'iil li'j’iiies are most strikiuir — of tiOO ca-e- 
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Mtaolict*, piT iviit li.it) lu.i -\|»lnli- M.. '. ... i 

lUouger 1 rottfot iijKiii it llh umu. linnU i !>. ... iK.iT i.il„ 
^itliout .svpliiliii.'* 

tigiu*. o\i'ro\t*rtion. injui\, i.» «..!.! i'..i .t.i .11 

. arc all as 1*111 im". 'I'li.-i. .1,.' m-tin, . m . 'i il 

closely St *\<'10 t‘\ int-'lllf , 1 . 1 . in I' I ill 

awa lumboriMffi. wlio 1 im» a \tM\ li.m* lih m ili. i nph n 11 

are rn'ijuiMiiIv tin* '^iilijft i>. t»i .h.im.i I - n ■ 1 1 . 

L in a few esi''!''- \ u* t*\« t**-'. tli m* i m >1 . « ■ . 1 1 < » j . ■ i < I . , . . . 1 . . 1 1 

ase. Among J)aln'Ml‘^ in tin* ,.i | .1,, ,,.,i , ,, ,, 

^hl which there Jiad iM'eii . I pii \ h. 11^ 111. itn \ n| . .i .!■ mi. 1 ',. 

lare now a gof»d inaiiy i.im*'- «in i.-untl •»! iln* f\i 1. 1,. . ... il,. . 1 , . i . i-, i.,.i 


.1 II . 


. .ii 1 1 . • I 
I III I ii< 

I .Ml. .1 

I. li.. 


rhusband and wih*, and a rt‘\N uln-ii iii(‘ tlnMicn . 11 . •> 

Morbid Anatomy and Pathology. W nli .1 iiilli • | n ... 
’if the iior\ous uni ctnnipium ni t 

Mangi*.*!. INwIt’iior >nmal .iIiIhmi - li iii. n... 1 ..1 

M now no longi'T. a. in l,‘.»nilH 1 : . iim,.. .m i.|....,ii.. .|, 
Sition, for \M' know tlml li..* lioM.il tolnimi 
System B, and nnim iil1riii|ii- 1. 1 \< iii.kI* i.. 

affected in .md wIum.' ilu |Mim.u\ 1. 1 

aW_ of ^t>VO kllltl'-. llu)-r wilii lilt'll dll ImmI'. . 
ganjglia^ tin* ''O-i.illdl i-xtiL:. ii<»U'. m lil>ii n .1 |i,,. 

cSIs^within lln-(<Md. tin mmI-i.m mm-, iil.n 1 . , m\.. 

^vell-doterinmnl m jnui'^ ol 11 ,. tl.-i .il niluitii .1 n ! 
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DISEASES OF THE NERVOUS SYSfWM 


neuritis which is the primary lesion in tabes. QJl 

laid great stress on the presence of an inflammation 
tilt; dorsal aspect of the cord, which involves the root fl 
tlirough. They point out that it is just here that the dor^^^™ 
vidntiralde, for at tins point— that is, while surrounded by;i]^p 
almost compleit'Iv devoid of their myelin sheaths. 
veshols of the cord, of the j)ia, and of the nerve roots have beea\_ 

111 carlv lal)(‘s, and very lately Mane and Guillain have advanced 
ihal ilit‘ cliaiigcs iii ilie cord are due to an affection (syphilis) of the poeSerio: 
Ivmplialic s\M<‘m which is conlined to the dorsal columns of the cord, the pit 
iiialor o\(‘r IImmu, and the dor'^al roots. For them the changes in the nervoiu 
s\>((‘m aiv ()nl\ apparently radauilar or systemic. Other observers regard thf 
j)iimar\ chango as an inhu^titial myelitis of tlic dorsal columns accompan/fit 
l)\ second. ir\ changes. 

In the belief of most authors, tabes is a systemic disease, at least i 
starts as such; but limH* again then‘ is much dispute as to just which part o 
the s(‘n-oi\ nciiroms is (irst athvtcd. The peripheral nerves, the dorsal gan 
gh.i, the dorsal rools, and the intermedullary portions of the neurones hav 
all been pointed oiil as slartmg placcN of the disease, 

Klcchsig, 'lVcpinsk\, and otliers hold tliiit the disease is so truly systemi 
that lh(‘ ([(‘generation in tla^ dorsal columns follows closely the embryologies 
systi'ins as deh'rniiiKMl by the time of their myelinization. Orr and Eowe, i 
cases of g(‘n(U*al pariNi'-, ha\(* d(‘scrih 4 ‘(l in detail what ajipi'av to 1)0 the carliei 
tabetic idiaiiges in tlu‘ dorsal c(»lnmns. corresponding (dosi'ly to the descriptio 
gi\(Mi hv Mott in certain of his casi's of tabo-jiavalvsis. 

With Marchi stain, degeneration of the root (ihn's in the root entry zoi 
was a const.-int lindiiig. 'bins change was radicular in tlu‘ smise that it vari( 
in intciisitN with the dilTcrcnt roots and was most mark(‘d in the sacrnl nr 
lumbar i(‘irions. 'rh(Ml(‘gcn(‘ration was not found in the dorsal roots, but beg; 
within the cord just he\ond when* the loot lihn*s had lost their m’urolemii 
and tlu'ir m\clm slu'aths, and the aullmrs bc!i(‘\c that it is ben' that llii' fibr 
are exposed to the action of ])oisnns. Tlic\ fniiud no meningitis to account f 
It. |)eg(Mici:ilcd lihi(>s could he Iracetl into the dorsal gr;u inaltiM' and amoi 
th(‘ ganglion odU o| the (oliimns of Clarke'. The long i-oliimiis which ascet 
the cord aUo (h'gciu'i ated. 

In a stud\ of more’ ad\;inc(’d case-, Meitt feuinel. in addition to the lesion e 


scrilu'el alien (\ dcgeuieiat ion e)f the* ebusal reH»ls ami seiine alteration of the cc 
in the* sjunal g;inglia. 'The' lilire's distal te> the' ganudia wc'rc' practically norm 
although at time's the' sriisoiN lihle's. at the* pe'i'iphe'rv ed' a limb, showe^el ( 
ge'iie'ratioii. Within the' ceu’el, the* e*\e)ge'nous ilhre's A\Tre diseased as alica 
(h'scrilu'd. luit he' aUo found elt'ge'iii’ration in the* e'lideege'muis s\>te*m of fihi 
This was in a(Kance'd cases witli niaike'el al;i\ia. lie* thinks the* pro(e'-s »<h< 
both a s\ atomic and a s(*gniental eh'e'tion. and in this he* is m agivenu*nl witl 
nuniher eif other eihser\e'rs In some ciiscs the ce'lls of Clarke'’s columns w 
feuind dise'ase'd with se'condarx changes in the ee*re’hellar trae*ts. 

’Mott found optic atroplu ejuite fre^jiumtly, and holie\e*s that had he* exji 
ined the optic nerves of all the i‘asi*s changes would ha\c h(X*n feuind in 
per cent. 'Fhe other cranial nerves, especially the fifth with its gaiigli 
iiave been found degenerated. 



SWSTKM DJSKASKS, 


SS) 


sprnuls lu'\.>ii.} (tir -en.-on m 

« lVailCTO 'ca!^*s tin* irlls in (lu* vrtiiral lioi ns iu;i\ !"■ 

^ atn>|)liy. in 1h> a-\’imii caM--, M<‘M ,, 

or le&s niarkn^ chan.Lios in tla* pMaiin.la! liiuT- ; t ia ■ 
ird €i^cleiiee of chanm‘> in tla* taavlM’al lortcx. I k - .ai. ral i"ii . 
ptedie« e*V|>ectal in In'- ca^ns o( talu) paralv-i-. i>ii; .a.ai iii <a * 
ll 'ifeymptnnis wen- al'-mt, or \cr_\ iniM. -iiiiiliir i!i>>ii;’ii -1i 

been doseriluML JU>1 a< in avnn-al paia!\'i -. wilia-iii ma 
tlicMV may Im‘ tirLivnorat ion <>1 ilir dor-a! loluiini . I li 
i^atioii, or ovm idcmiiiv. of talx*" and ;a'ihTal patal\-i- will la 

later. 

*i|. Symptoms. — ddio>o ai*- I'*'-! r..n -id<‘i<d untlta' till*' ia."' 1 

lita^o, tin* ataxio sta.L:**, and \\u- paralUir >ta;’<>. 

d'liv: I M'l IM i;\r Si V<.! . '\'\\\- is ' i ir..- ; (al'ad li m jur, 

trim niannt‘ 1 ' in \^ld(‘li tadr mala ' it> <ni'< : diil- i ^ \> r\ \''ai. us 
leases, and in diaaim'i-. aio <dlmi iiiad- ••a! l\ ill li:' d; > a. 

-.lowing a ri* tin' mo-t (diarai I'aa'i n iinlial '\m|a-Mii ; 

^ Pains, ii'Uallv *d’ a. .'iiaiii laMaiiL: ilia i a^ l t-r : iimiii' !!,'■ !'■' 

^pains. ddioN’ la't tOr oidv a ttnnd or two and .no ni" ! <"i! ai'a 
^or about t.lu* t i iink, and lorn! to i(.ii..w doi .d i"o 
to plactt. At tnii'"' tlioy aiv a -M lat.-d with a i 
leave the allVi Ird aii-a pamla! to |»ro"iii»‘. am 
^,1()W. Tlie intmi'i!\ <d' tin- 0 . 1:11 Naiar Idom a <. 
to a pain so iiiiiai f tiial w-a-- it iioi l<.i ii 
exmtd huiiian < m! n ranen. '1 a*w oinir at iii- 

to follow o\cc~,.-. to coim/ -rii wn-'ii licahii 1 

pains arn jti'acl ifallv j>allio;:!,..iiionic ol lln' . 

(lowers’ cliiiiral Ictm..) la.- aa-lrir i i 

PaiU'sUiesia may .ado !..■ a ila' in-t ti.; 

tinglij'.g. I'tia, and at linic' ,1 ■ 11 *■ o! (on-tri'' 

Ocala r S uni pi I'M t ija at roj.!i\ . !t 
of tin* nasi'', and i .dl'-n an » 


I aa a a tt'i 


V,!:. m l!, 

1 . :^in">■ 

d ;,in- 1 1 


d'lM' I..i 
! I ' ■ ! > ! 11 ; 11 ■ 


i 1 1 M . 'Mil-, a .a i I ; ' 

! I m 1 11 1 1 ■ 1 . ' : ! n ' .1 1 
M I a iMiiaii \ i>' I ' 

i . ! ! ! [ 1 1 1 1 : ' hi.!;' • ' ! 

am nt.i! \ dm ai :■.!! ; 

m: Mina'.,i' , ..la: ai 
[i.iin d. W !m n I ■ im 


ja . Ill 

Id- 

Wdlim: 


ail' 


! 1 1 a •. 
nf ll 


.1 v: 


m.i \ 
ddn . 


gradu 

im>s. {h) IMoa'. wn 
nal muM-lns oi ilio 

1 hi* nnisnlc' of tin- i 

(‘oniplaining that Im -aw dmihi 
pu[)il. in wliic-li tin*!'- i- h." ol 
accoinmodat ion. d’ii'' n'lnd' .n 
illaddrr Spnifdmti'-. '1 i 


I >11 


a 1 1 d » • \ < a I I 1 
nia I' a il - 
or 


n m 1 1 ! ll a , 
i-aa! til'' h(.d\. 
lil ■ in ahoilt 1 o ja r ' l l 

I ■ \ I ! , j a M 1 1 1 . ■ 1 ' i I < a • ' , 

i. mi to lol.d !dai> 

, I'ai.il;, r 0! li;. 

111:'!'- 1 m I I ! 1 ■ or o. i a 1 . a 1.1 ; i \ ' • ! a 
ml- I ■ u f n a i ! ! . 1 1 1 nail, ! i a j 1 : 1 1 1 < a i ; 1 a ' a > • 

r ;i . .■rtaiti |M-' i-id. ( d ) A ! ;m I i Ida., r! . 

I ri - I idl' to ! ! ad 1 1 hut < ' a 1 1 rai ■! a ai d 1 1 1 1 1 

'i ( ai \ I a - ni.i ' ! ■ j a nal a i . a 1 - , 

W a ! II ; mj O t 1 h' • ' 1 I ' '.1 I ■ a. n a i : ! I • iM I a a 




liiH niiiv be a (•.■rbiin m .•ii.i.l mii" lii" i.!...bb-: In-a 

Ul'illr .K-rlirs olllv a! a i.il.a' -l.r.f*' "i lla- ill'.'.l h* M'.l • .M 
and powaa* iiiav al'O ha an far!'' 'inpoini- 

'I'll.-. 11 nail'. ..r.-ur l..!. r m iia- lail 

tl,,-v luv V.TV . arlv - .iial H la.' inln-iia-ii! la b.ra- ..m 

att.-nli..ii'aall.a I.', lli.' I|■..lua■ b' 'b.- i.n-.-ri. .■ ..1 .1 ; a-rl m . 1 1 1 1 , . iiir.a .,r ..I 
charactcri't if (diari ot ' joint. 

/.w.v of Ihr 1 ) 1 , j, -T]::- I'livlv all. I in'.-' 1 m P'.i ' an! ■vfi.[il.,in iri 

occur vi‘ai> bcf.irc llic (l.'Vi-lojiiii. ic o! alaxia. ab.ii.’ ii 1 - ol hi 



890 


DISEASES OF THE NERVOUS 


iiieni, smc<‘ it is \(m\ rare to meet with iiidividuala , 
aiikh* an* iioniially ahhcnt. 'Plie eomhimition of 

with one «n' iiiMie of the M’mptoms monlioned above, especia^JT 
niii^" pains ami ple.^is or Arj^yll Kobertsoii pupd, is practiewly 
'riu‘-e ivlle\<‘- .e:ra<liially deerea.'^e, and one may be lost before 
di>app(‘ar lii.-l in oiu* le^. ' . 

Tiie-(‘ are the niost common symptoms of the initial stage qf ta]w Bit: 
may |)ei>i-l for \ear> willioul the development of ineO()rdination. The'p&tien 
mav look well and Teid w»‘ll. and be troubleil only by occasional attacks o 
li^blnin^ pains or of one ol* the other subjective' symptoms. Moobius goo 
M) far ar. to ^lat(‘ that the l\pical Argyll Itobertsoii pupil means ditber tabe 
or geneial paralysis, and that paralvMs of tin* external muscles of the cy 
de\cloping in adults is of almost e<pial importance, es[)ecially if it develop 

painles^K . 

'Idle turn* betw'(‘en the Mphilitic infection and the occuiTonco of the firs 
svmptoms (d* locomotor ataxia \aruN within wule limits. About one-half th 
case, occur l.etw(rn tb<‘ si\lh and tifteenth Near, but many begin even late 
than this. 

d'he diM'ase ma\ never ])rogres. be\ond this stage, and when optic atroph 
develops early and leads to blindne.ss, ;ita\ia randy, if (wer, supervenes, but th 
nmiital svmpioms of paie.is not inrre«pientl\ follow, a siMpieiicc which mus 
be kept in mind, d’liei-c is a sort (d antagonism helwc^tm the ocular symptom 
and the progress of the ataxia, ('hanot laid coiisiderabh* stress upon this, an 
both Dejeiine and S|)ilh‘r ha\t‘ sime (mijihasi/ed tin* p«Mnt. 

\t\.\ic Sr\(.i — ]l(jlor Si/ii, /thnu,'^. -riie ala\ia is b(di(‘V(‘d to be due t 
a distuiliam**' or loss of the atfenml impiilM's from the muscles, joints, an 
\l(‘cp (Issues, and a disi in l)atu‘(‘ of ilu* mus( le sense ilsdf can usually be demon 
strated It de\(do|)> graduallv. One <d' the lir.sl imlieations to the patient i 
inahilitv to gtd about readilv in the dark or to maintain Ins equilibrium who 
washing his fai e with tla’ eve- shut When tin* j)ati(Uit stands with the fei 
togethei and the e\e- ilo^cd, h«‘ -wa\s and has diMi(‘iillv in maintaining hi 
posilnui t h’ondieig's -vniptoni). and he mav he (piili* unable to stand on on 
leg. Ih' does nol .lait olV jnomplU at the word «)f command. On turnin 
(pindvlv he is a|)l m fall. lie deM*end. si.iii- with moii* dilliculty than h 
ascends tlieni (Jriduallv I he ehaiMcleri-l ic ala\ic gait de\(d<»j).. Thopatieii' 
as a rule, walk, wiili a -ink. the eves an' «lire(ti‘d to the gioiind, the bod 
IS thrown foiward. and the le^s an* wide .ipait. In walking, the leg is throw 
out violeiitlv, the foot is laised too high aii«l is brought down in a stampin 
nianiu'r with the lie»d liist. or tin- whole sole (Mmies in contact with the groiiii' 
riliniatidv the jiatient mav he unable to walk without the assi^lnncc? of 1\» 
canes 'This gait i" vei v i hai acterisi ic. and iinlikt' that sCM'n in any other de 
ease 'The iiu ooi dina' ion is not oidv in walk.nL^ hut in tlu' peifoim.ince o 
otluT nioNenuaits If ihe patient is ask«'d. when in the H‘cunih«*nt posjnie. i 
touch oiu' knee witli the other fool, the i ii eLodarit \ of tlu' movement is \(‘i 
(‘Videiit. liuo(ndiiiation of the .irnis is (oMimon, hut ii'iiallv develop. i 

s«)nie gi.uh'. It mav in laie inst.imes exist l)efoi-e ihe im oni-dmat ion of i!i 
legs. It mav In' tested hv asking the p.ilu nt to i l«>se hi. i^ve. and to touch t'l 
ti]) of the nosc or tlu* tij) of tlu' ear with tlu' linger, or with the amis thriis 
out to bring the tij^. of the lingers together d’he iiu onnlmat mp mav eail 
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H1)2 diseases of the nervous sysi ^, 

(IcM riljod. 'J'liey lia\c not bec*n common in my experience. 

a Wo arc rare. There may ba^time spasm with dyapsygea 

111 <)tu‘ iiistaiieo at least the patient has died in the attack. 

lla^'al crises, associated with sneezing fits. ^ *'* 

The sphincters are frequently iinolved. Early in the disease 
he a ndaidation or hesitancy in making water. Later there is retenti01i> kna 
c\ si it IS may (K‘cur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.* Late in the disease the 
sphinclei' am is weakened, ^fhe sexual power is usually lost in the ataxic stage. 

Tropliir fSkiii rashes may develop in the course of the light- 

ning jiain^, such as herjies, (cderna, or local sweating. jMteration in the naih 
nia\ ocdir. A perforating ulcer may develop on the foot, usually beneath 
llu‘ gir.il toe. A jierforating buccal ulcer has also been described. Onychie 
nia\ pio\t‘ \erv troublesome. 

At IhruiKiUiirs (Clianut’s Joints). — Anatomically there arc: ( 1 ) enlarge 
mcnl ol the capsuh* \m11i thickening (d‘ the synovial membranes and increaw 
111 Ihc 111! ids; (t?) !>light enlargement of the ends of the bones, with sliglr 
o\o>ioM>: (d) a dull \(‘l\ety a[»peaiance of the cartilages, with atrophy ii 
|»la(es (W L. Ilendeixm). Tlie kiu'cs are most freijuently involved. The 
spine 1^ alfeded in ran* instaiues. Ilecurring trauma is an important elemen 
111 the lausalion, hut Iropliic di^'lurhances have a strong influence in the eti 
olog\ \ sinking l\‘alure is the absence of ])ain. Suppuration may occur 
alx) ^ponlaneoiib Iraclures. Among other tiopliic dit-turbances may be men 
Honed atro|di> of (he muscles, uhich is u^uallv a late manifestation, but nun 
he hnali/A'd and a>H)ciated with neuiitis. In any very large ('ollection of ease 
*iiian\ iiiblaiu'cs of .ilropliN are found, due either to mvohenient of the ventra 
hoi lib or to pi'ripheral neuritis. 

Cf'iihnil — Hemiplegia nun develop at any stage of the disea^ 

mtue eommoiilv when it n well ad\an((‘<l. It may 1 h* due to luemorrhagi 
sdl h'liiiig III c(>n>'eqiu'im' of dnea^e of Hie vc'^bclb or to progrcbbive corliea 
(haiiue^. ll<'mMna"-llm'>ia l'^ boiuetime'- prcbcnt. Ver\ ran*l\ the liemj])legi 
n due jo coai’^c' s\phililic diH'abC. 

Demeiiti.i paialvliea fietjiu'ulh e\nt'^ with tabe-;; indeed we have com 
to n*gaid iheM* two dneaso a^* "implx dilVerent loeali/al ions of tlu' same moi 
Iiid pr(u■e^'^. In other iintam-i*'* melaneholia, dementia, or paranoia oeeiir. 

H\uvi.\nc Sr vci .— \ftt'r ju'r^nting for an indeliniti' number of veai 
the patient gradualU hiH'^ tlu* power »d’ walking and heeoiues hedriddeii ' 
])aial\/ed In thi" joiuhlion he i*. \er\ likely to he earrie«l otf hy Mune inn ' 
eiiiieiil alfeetion, '‘lu h a^' p\elo-nej)hritiN pneumonia, or tuhereulo>is. 

Tlif ('nursr of ihr l)i^rti<r . — A p.itu'iit may ri'inain in the pre-ataxic -l.i 
foi ail iiidermH(‘ period: and the h»'"' of knee-jerk and ilu* gra\ atrt>pli\ ' 
the oplie nei\t"- nun he tlu* ‘>oh* iiulieation of the triu* nature f)f the di-'M' 
In bueh eaM**. iiieoordiuation lareh de\elop>. In a majority of eaM*'^ il 
progresN is slow, and after .mx or eiirht vearb. bometinu''^ le''<. the ataxia 
well (h'\(*lop(*d 'flu* Miuploun mav varv a good di‘al : thin the ])aiin. whi< 
nun have lieeu exic'-'.ive at lii-'-t. often lessen, 'flu* dne-ne may reimiiii '-tali''' 
arv for \i*ai'>, then e\a( erhatuun iMeur and it make- rapid proirre—. <)"■ 
'-louallv the proees< seem- to he arr»*-ted There are iiibtaiice- cd" what m- 
be called acute ataxia, lu whieh. within a \eai oi ('ven le— , the nleDordiuat i* 
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DISEASES OF THE NERVOUS SYSTBm^ 

((>) (ibNhiLVL r.vuKsis. — Even though these two diseases ' 80, 
iilhed iind ol'teii it is of \ery great practical importance to 

mine, when po^^ll)l(^ \\hcllK‘r the type h to be spinal or cerebral ?or, 
great majority ol* ea^Oft, when this is established, it does not change. Thfi 
dilliciill> aria's in the jinMunnitorv ^iage, ^^hen ocular changes and abnor- 
malitu’s of M'lisdion and the dc‘j‘p relh‘\es may hi* tlic only symptoniBr At 
llii.s .‘'tag!* anv'alti'rat ion in llie meidal eharael(*ri''lies i.s of the utmost sig- 
nilieane(‘. (Sim* (Jeiieial I’are-i^. ) Lo-i^ of tlie deej) retlexos and lightning 
pains .^peah Tor lahe^; aeti\e ielle\es, with ocular elianges, especially optic 
atruplu. are >iigge^tiNe of pan-K. 

(T) iiAii ('uisi s and NnruAuue saaittoms may h‘ad to error, and in 

middle-aged iiuMi with mwc'h*, reclining atlaelx> of ga^iralgla it is always 
w<‘ll to heal in mind the po-'-ihilitv of tahiv, and to mak(‘ a careful examina- 
tion of tli(‘ CNC" .iml of the l\nei‘-|(*rk. 

Prognosis. — ('om|)h‘le reeoxery can not be exjiected, but arrest of the 
j)ioei‘^> Is not iimoimimii and a marked amelioration of the symptoms is 
J'ie([ii(Mit. ()plu-ner\e alroplu, oiu* (d‘ llu* most scmmoii^ e\ents in the disea'^c, 
has this hojielnl a^jK‘el -that iiuo(ndinalion ran-lv follow's and the progress 
of the spin.d symjiloiii^ ma\ l»(» arie--t»Mj. On the n(lu‘r hand, mental symptoms 
an* more likel\ to follow. 'Hie optic aliophx itM*ir i> occasionally chocked. 
On tin* whoh*. the [iioloio-1s in lah(*s i- )ud. The i‘\pi*i leiiei* of such men as 
Weir Milelu‘11. (Mian^oi. and Oower^ is di>tinell\ ojiposed to the belief that 
loeomotor ata\ia is e\(‘r eomplelelv < nred Xo such ea^e has come imdcr 
my jiersonal ohM‘i\ali(»n. 

Treatment. — d’o ainNi tlu* progress and to n‘lie\(*, if possible, the symp- 
toms aie the ohj(‘et.s which the practitioner should ]ia\e in view\ A quii't, wcll- 
r(‘giila(ed method of life is cssiMilial. ll is not well, as a iiiU*. for a jiatient to 
giv(* up Ills oeeiipalion so jonir ,is he is ahh* to ke(‘p ahoiii and perform ordinary 
work, |)io\iih'd iIh'I’c is no esident mental < hangi*. I know' tabetics who have 
tor \ears eoiidneled l.irixe husincssO'-. and there ha\e been sc'ver.il notable in- 
slanecs in our proh'ssion o| mi'n who ha\e iimmi to distinelion in bpilii of the 
existi'iiei* ol this <lis(‘a^(‘. Mxccsm's of all soit". iiiort* parlieiilarly in hacchn 
f( rriirn'. shoiihl he laieriillv aNfuded. A man in the pie-ata\u: stage should 
not many. 

('an* should h»‘ taken in iho diet, ]),irt u idai 1\ if gamine eris(‘s ha\e oe- 
eiirriHl, d’o M-eiire a nest of tlie disca'-e man\ leinodie" h.ni* lu*en cmplovinl. 
.Mtliough svphilis j)l.i\s siu h an impoitant rnir in the iMiologx, it is miiver- 
sdly aekiiow h'dgod til, It iieithei meiiinx nor the iodide o| j)otaNsium ha\(* an\- 
thing like the ^.iiik* inlliieiue o\rr the laheiio ks'ions that lhe\ ha\e o\er tlu 
ordinaiy s\j)hililie ])i(ues-^o-. l|owe\or, when the sxplnlis is eomj)arali\el\ 
reeiMit. when sMiiplom- de\elop within two \ears of tin* pnmar\ inteelion 
the disoase ma\ heaitcsti-d h\ iiiouiii\ and loduh* »d' ])ola''''iiiui The l-'reiu 1 
authors ha\o leeentK ^p«»k«‘n nnu h nune hojiofulh’ of rlu* lumelit of anti- 
svphilitu* tri'atment in eaih »‘aM‘s of taho-. and it is well to gi\e the patient 
tlie henelit of at least oiu' thoiough course ni meivuiial inuiietions aiul unlidi 
of |H)tassium. Of remedies whuh ma\ he iriod and aie lu-luwed 1»\' -onu 
A\riters to retard tlie progre-'s^ tlu* f«)ll(>wing .iie ien)iimu*iidi‘d . Arscnio ii 
full doses, nitrate of siImt in qiiarter-giain du^es. Calaliai' bean, ergot, am 
the preparations of gold. 
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DISEASES OF THE NERVOUS SYSTEM.^l 

hViiiiiloMi'; dial Muggfiot tabes. Kor practical purposes we are forced to 
die (llsliiicdoii clearly in mind, and for this reason it seems best^ at least for 
th (3 |M'(*.s(jnt, to fion^Klcr them separately. 

'riuMo is, liowover, a group of eastis m which the symptoms of the two dift- 
(‘astjs are assoeiateil in every combination. The name “ tabo-paraiysift ” hae 
been given to these cases. 

(a) General Paralysis. 

Definition. — A chronic, progressive disease of the brain and its meninges, 
asM)(Miil(Ml willi psychical and motor disturbances, finally leading to dementia 
and p.iialY>is. 

Etiology. A.^ in ialics. Hut most important individual factor is syphilis, 
wlncli w antoi-odcni in both condiliotis m from 70 lo 00 per cent of all cases. 
Malt", iur alT(ri(‘d mncli more frotpuMiily tlian females. Tt occurs chiefly 
l.clwctMi lln‘ agt‘s of llnrly and tiny-fiNc, although it may begin in childhood 
as lli(‘ rt'sidl of congtMiiial s\pbdis. An oserw helming majoriiy of the ease.- 
ait' in married peoph', and not iiifrt‘tpu*nllv btithhusbaud and wife arc alfecletl 
or out' has pnnsis and iht' tdher tahe<. Statistics ^]low that it is more commo? 
ID Iht' lowt'r f'hisM's of M«‘iet\, hill iti America in gt'nt'rnl malical practice tin 
dis(‘jisD ci'iljiinlv molt' common in Iht' wt'll-lo-do classes, llorediiy is j 
niort' nn])ortant factor ht'iv tlian in tahes, although its influence is not great 
An iinptirtant int'dispoMiig cauM' is “a life ahsorht'tl in amhitioiis project 
wiih all its stiongt'sl menial t'llorts. its long-sustaint'tl anvieties, deferret 
hopes, and si raining evpet'latioii " ( MieKle). O’ht' hahils of life so frotpitmtl 
set'll in atlut' Inisint'Sh mt'ii in onr large eilit's, and wt'll t'xprt'ssed hy fh 
phiasi‘ " hnining tht‘ cantlle at htOh t'lids," slningls prt'disptwe to the diseasf 

Morbid Anatomy. — 'fht' thira is oflt'ii Ihieki'iit'd. and its iniu'r surfat 
nia^ show iht' \anons fonns of h\ pertittphie paeliMneningii is. I’hc pm 
cltiiidv, Ihiekeiit'd, ami adht'i't'nl tt> llie eoitev. Tht' ('t'rt'hrtt-'-pinal fliinl 
inereaM'd in iht' mt'inngeal spact''., t‘--p('iMalh in iht' mt'shes of Iht' pia, ami 
1 lint's lo ^iM-h an exleiil as lo n‘-einhle eNsj-.. Tht' hrain is small, ami wt'ig' 
h"''- ill. in mnimil. 'flu* etnnolulmim art' alrophietl, t"-pt'eiall\ in Ihe anleri 
ami iiiidtlh' Inho^. In aeiilt' c.im's ihe hiain nia\ he swttlli'ii. li\ pt'ra'iiiie. af 
o'tlt'ni.iloii'. 'flit* hi. nil tor{o\ is iiNiialU letl. ami. cMcpI in aiKanet'tl ea^: 
i| ma\ m>l he aliojihietl, ihe atiopli\ of ihe hemmpheit". Iieiiig al Iht' t‘\|)ei 
of ihe while mailer, 'fhe l.ilt'ral \t*nlnelt'> ait' tlilalt'd It) t taiipt'nsale ftir t 
atroplu of Ihe hi.iin, ami tht' epeml\nia ina\ In' granular. 1’he ftiiirih vt 
liielt' m imirt' enii'.lanll\ tiilati'tl, with grannlatmns of it.s llot>r et)\ering t 
ealainus N(*riptoriim. a t-oiuliiioii H'ltltnn "eni in am oilier all'etlmii. 

II iillif lliere m alro|)hy t)f llie neiwe lihres. t'-[)eeially tlu' taiigt'ii 

ami ''iipr.i-raihal, tlrgeneral it>n of ilu' mM\e tt'lU of Iht' eorti'x, ami a gi 
o\t'rgrt)wlh t)f the nenrt)gli.i. wilh ihe itrt'MMUt' t)f iiunu'rous giant ^pidi'i et 
In llie tlilalt'il atht'ninial '-pact". t)f ihe hlood-M'-^-eU ihert* a gieal art in 
lalion td' eelU- -pla-«ina et'lU wilh a few' iMupliot'x h'*. ami an t)i‘ra'-ional n 
et'll. In tlu' ti'"-ue Itself art' foiiml ihe riinoim roil— Imped ^truel iirt'.>. wl 
are dornoil from Iht' xes^'l wall". I’oiiipoimd gi.niulai mtipiiMlc" aie ; 
foiiml near iit'erotie art'as. There i" often a \t‘i\ great imiea-r in tla' 
hlt)otl-\esc;els, ami Narions kimls of alleralnui" of tlio \e— )•! wall" li.i\r 1 
doserihetl. 'I’he nn]^ro\ed melhotl^ of staining the iieuro-llhiiU (C.ij.d 



SYSTEM DISEASES. 


Hclschowsky) arc t'> liin-w i 

ihaiiges. 

The •iiil’u'i'. ;m<l i 


lini»ll !:!i 


lut itis intensity vane- r n at 

r\rn in a'ijroioc' ii 

ra-. A-.i 

the fnfntal and i cm rad < 

>n\ ' >1 u f a nn and ! i a • : 

.i\ iii.allcr 

jricles are most alVecp d. 



f In many t a>escham:r- ar* 

• pre-mt i!! I la- - pni.P . 

. . ; d aid ) '. 

ijbere an' the typical tahriir. 

ham-r-, > p.. d m ic 

• po . .do.:' 


l‘ 


> 1 1 1 11 i 
■ 1 ; ! . 1 1 ■ 


nay be (K-uviiffalion o! liic j•\ imuh'I.i! n 
kical chan '.ft'-. Mc-t i Mimn.in; \ llni.’ i- :i 
Foci nf ha inorrhayc^. aid mC 
irc iX'i in ly i'aiid. hiii ai'- ic>i ! 

TIkm’c arc Nariou- - a- !.> i'm-- im 

thcci'v i> liial tV'CM an inilancnal'M \ |.' 

artcr'nh I h<T' • ; ' a • ! i !l n ■ ; >:i i - m< i : \ 1 1 la ! - a i 
in Ihc n<'r\c ( .■!!-• aid n- a: -ai'a. I ':<■ i 
g;onic n nk ii! >\'> n ncvin ran"' ■ c!. a n< i al irii 
t'hana'C' in tkr nnirMiJia ;itd \ < dar 

Symptoms. I’cmnoM \ i S i \ci . 1 !;: 

actcri/ch hv a a- nrr.il ni' ina. lair w ha h 
ill 1 licni'^ch r- ;>ai inii"iii,!!n c .MiuiriiK 
i ion to hininr-- atu.cm! ;i; ■ ' i mr I 

times a clnifi'!' O/ ih>n'i;<Si\ :ra!''<i h\ 
and I’clat i \ c ia \’ i 1 la ■ ■ ’ a a l a , 1 1 
fat ic;nc a flc|- nr"!* ra 
fcrcmcc tlicrr iim . c 
ness. ■ d'hc pal a IP i 

ext rava;^ancc. aiid 

at this pcriM.l - I’a. 

.•-onal atlainniriit . 
drrn. IhiikcA tnp l ii 
mam fc-ard in "ih n 
a!i"iit them a n n 
-latwn in inainmi'' 

At thi< peri'd I 'h' l ' 
u-'iially in.-id am - . • 
pled i form >rr/aii r ■ 
aia* li'ciimr ol thr 
tain'V. lnr(pialil\ 
and diana'C'- m lha' 

I'liii- fm- year". 

Sra ()M) Si \(i! . 
rvrip-nmlil aid a piMj’* " n 

rxrilrliirm i nflrn ir" . , 

la m 1 (. .-, 11 , ol.-,! niair , n-rpa ■ 

niiralciilat in-' \ i"l' !a .• p. . 

Hov ■,taci' that il^- .Ir'a^'oii 
!"■'a■v•■- him't'jf I"' p""-'"--' 

Iiosi r\ahc(| .-"plirfr po---i!,|'' 


! ' . o I ' 

: I i I ' a 1 , I ! . 


r i 1 \ < ; 

I ' . 1 1 m i 


iiipM-a! 
- po -i! 


T' 


li ; 



898 


DISEASES OF THE NERVOUS 

ilulirimii, jls it is willed, is, however, not characteristic, as was 
p()S(Ml;' of paralytic dementia. Besides, it does not always occur, but 
stead iherc may ho marked melancholia or hypocJiQn^^fl^^ or/in.'otii^|^TO 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is 
lousness of the 1 ips and facial muscles. The tongue is also trcmuloufl, 
be protruded with difficulty. The speech is slow, interniptectTand bUtt^ 
Writing bec(mies diflicult on account of unsteadiness of the hand. 
syllables, and words may be omitted. The subject matter of the patient^ 
lei ter, s gi\es valuable indications of the mental condition. In many instanceo , 
the [)U])ils ar(‘ uiieipial, irregidar, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
b(‘ slight synco])al attacks in which the patient turns pale and may fall. Some , 
of th(‘s(i are prlit mal. In the true apoplectiform seizure the patient falls sud- 
denly, b(‘(‘om(‘s unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the tcmjieraturc increased, and death may occur. Eph 
leptie ser/.nres are more common than the apoplectiform. There may lie 
a delinite aura. Tlie attack usually begins on one side and may not spread. 
There maV l>o twiteliings either in the fa<‘ial or brachial muscles. Typical 
rlaeksoman epilepsy may occur. In a ease which died recently under my 
can', tli('S(' s(Mzur(‘s ivere among the early symptoms and the disease was 
regardeil as een‘bral sy[)hilis. Iieeurring attacks of aphasia are not un- 
eomimm. and jiaralysis, either nionoplegic or hemiplegic, may follow those 
epileptic MMziires, or may eorno on with great suddenness and be transient. 

In this siag(‘ the gait Inwines impaired, the jmiient trips readily, has diffi-,, 
iMiltv ill going lip or down stairs, and the ualk may bo spadic or occa- 
sionally taln'tie. This paresis may be progressive. Tlie deep redexes are 
iMialh imT('ased, hut may he lost. UladdiM’ or rectal symptoms gradually 
develop. The patuMit becomes hel|)le>s, hiMlriddtm, and eomplotcly demented, 
and unless ean* is taken mav siiirer from bedsores. Death occurs from exhaus- 
tion or from some inteieiirrenl altection. 'PIk' spinal-eord features of dementia 
paralvtiea iiia\ eonie on with or jinwh* the mental troubles. There arc cases 
in which one is iii d<mhi for a time whether the symptoms indicate tabes or 
dementia ])aralDiea. amt it is well to b(*ar in miml that e\ery feature of pre- 
ata\ie taints may exist in the early stage of general paresis. 


(//) Tnlm-jMiruhfsis. 

Emphasis has hwii laid on the probable idwitity of the processes undcvlyinj 
tabes ami demeiiliii paraUtiea. the spinal I'ord in the first ease receiving th 
full force of the attack, ami the hrani in the M'cond. It has been thought tha 
stiH'ss IS till' factor wliieli deteniiMie< the location of the process, and that me 
whose (H’eiipatious rei]iiire much bodily excrete would ho apt to have tahe 
while those whoKi* aetiMlic'* arc largely mental would suffer from paresi 
Esually wlien the cord s\niptoins arc pnmounecil the sMiiptoins freun the hra 
remain in ahcyanec. and the rover-c is also true, 'rhere are (‘\ci*])tions 
this, and cases of well marked tabes may later show the typical symptoi 
''f uaresis, imt even then the ata.xia. if it is not of loo high a grade, oft 
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I >ptic atrophy, when it occurs in i!u- [Mf at;i\ic sta^c <>t u ualiv iim 

the ataxia will never lie proiiomu-i'd. lail unloi i unih !v n i*> li 
tly followed by tlu‘ oi-currenct* of nn'iuai -vtujtiem". M''n 1'' In ib 
t 50 per cent of his asylum crises of taho (»arai\ -i' had l»ad pi. > . dm:' <*]>( 
j]|y,: its occurrence is thorefon* of ^ra\c ^ivonfu aiu o, d !n‘ nu nia! >\ m 
t iniiy bo delayed f(*r tnanv yt'ars. 

ihG sjfmpfom (’tnujihj’ <>f talto-pai’nly"!-^ i^ itiad»' up o| a < nnil.iii c, nui 
iyniptoms of the (wo conditions, and \ ario^ p r. il !\ . It nia\ 1 m • m ;i i.ili 
lightning ])ains, bladder >vm jtlom-^. .\r;;\ll IcdM ii-oii pupil. 1" ol i 
ndh'XC"^, etc. ,<;(() have iho lucnJal >\iupt"iu- add« d laU i ; "i . lui i::.' <iili 
jt^id , CO I'd syiujdmns may (om** on all«'r (he palunl liU' di.'wii ui.irK 

j^i'itul chaipircs. In a number of eur-c-; iIm' >\iupi'Uii^ .o-' Ikuu ih. in i 

^|5iihin("<1 (hal the name (abo paial\ -i- i" at ••iii r ;t jipl n .iMf, \b . m i.in 
ocular palsii's, or pupdlary sym|»loui- ma\ pKr.d.' ihr bi c.iIoImw n ! 
tnailV vcMi'S, but none <d ibem ba\o ^o pra\'’ a Mp.iii ti> aii. .■ lu ['".iid lu I 
menial state as has optic atmphv. Oth.'r f. p. - <d' a!u u:il!Mii m.n luinm 
th€ceourse (d* lab<‘s, and tlir mi-'lako mu'-i U'U bf iiiadi' 'i. i . ',i i d i ii" ibi 

&11 as general paralysii^. In micIi in.daiie*-.. liie miud uia\ I.- m.iu*’ ( I- .h a 

ifemain so to ibe end. 

Diagnosis, d'be rceopniiiim o| penera! pa!al\ i - iii lb*’ lailu l l.i"'' 
extremely dilbeiill, as it i- ntdm impO'-Hbb- i-- d.< nb' tiiat lu- ii' iii ah- 
tioii in eondnel is anytbinp iinu-o than onr .i| ib- iikmmI ..r pb.i i" win 
most men an* at times .^iibj.i i. 'I'lie lnlb>w;u': d. M iipiam b\ l .d -m i 
admirable pre-eiilalion of tin- diaano.die < liara< i. i ^ <h' ih- rar!\ n, -h t 
disease: It shoul.l arouo- Mi pa am if. bu- lu i.m— . a tinii;-, iM ahbv m; 

in or near (Ik* prii lib-, di^i imilv imi ..f i!,- ' ii-!\o,,-; n.mm,,'. oi u. 

rasthenie .^how.^ Huim h-- <d' inien-d in hi abair <u- unpaii-d 

attending to thmu: if h.* l.cmiK- xapMim'v ai. ■ lU mmd-d. li-dl- mu 
ferent, TU‘trli'-r''nl . apalhetie. mc-m^idrrab'. and, ahltniipb m.b' 1" bilbiv. 
rontiim diltii-s. bi^ abih.lv m t.do- up imu 'Umi 1 . im m.ill.a- Imv. li! 
diminished: if he can !e^^ wll (..mm.imi m-i.i.il .m. uimu and .mn-ulrali 
(•one(‘l»ti()n, ix'reop! U m. relb'.-Imn, judmm-ul ; i ! ib. rr i .,i, uuauul-d bi'l. 
initiative, ami i f e\-r1 i.m < an uuw mii-d m- uia'. .md pb;. a d bii i;'u- : li 

emot ions an* iut'’!!'. U'd am! (diaiipa'. 'U ao < ,'.ud oad., . lo.ai tiill 

eansi's; if tho >'-Mial m~iim-l i- me n'a-nii.hd^ ...mod-d; .l ib- bu-r l-u 
are even slighllv bluubd : d' tb- p-r-m lu pa- '-ai o mod v, n b pia 
apathv his owm'a.-n of i ud i iba-u. .- and inatab da;, .md ili-a -m . pn-u 

and e>peeiallv if at tmi--^ Im Imu^df m bi- t-m- habi .md aiddmd. 1 
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a, pain to do so; if aiiv .pMupnaii^ ol eri-iuai \ a. 
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OiK) 


h {iml‘ iliiruse iiionin^o-onccplialitifl, which may present nothing 
l)ul the lesions, iieverlhelesB, may be eauBcd by the eyphilitic 
Casi's also fx-eur in which typi(‘al syphilitic lesions are combined ^th 
narv lesions of dcineniia paralytica. There are certain forms of lead eh(>S^4 
al«)palhy \Nhii h resiMiible {general paresis, and, considering the associatiok o9 
pluinljisin with arleiio-wlci-osis, it is not unlikely that the anatomical fftiD-I 
si I alum of the* <lis(*ase may reMilt from this poison. Tumor may sometimeSj 
simul.ile jnif^ne^'Sive paresis, hut in the former the signs of general increase 
of Ihe inirairanial jucssiirt* are usually present. The Wassermann reaction 
(see S\|)hilis) is ])resenl in a majority of eases. 

r///r;d/V/ 7 //</sis-.— r'I'he sliidy of the cellular elmnents suspended in the cere-! 
hro'^pinal iliiid, lirsl inslilnled by Widal and Ihivuiit (1900) in cases of dc-\ 
iiienlia paral\lu‘a, has lome lo be an important diagnostic measure, particu- ' 
hiil\ in lalies and jiaiesis. In both of these atTections^jiinal Ipnphocytosis is 
tlu‘ nih‘ and is usually associated with a marked albumin reaction — the nor- ' 
mal fluid I'onlaining no aihumin, or at most minute traces, aiuh.a negligible ^ 
number of formed elements. It is simply the expression of a subacute or ) 
clironic inllaiumalor\ prixess, just as polymorphonuclear leukocytosis is char- ( 
aclerislu! of an acute pnxTss. It is, ho\vi‘\(‘r, first and foremost the syplv’”^,* 
triad- tah(‘S, pare>is, and cerebro-sjiinal lues — which is suggested by lyiii^^^'^ 
c\losis in ihe s|)inal Iliiid. I'ositne reactions, ecological and cliemical, 
among the earliest somatic ^^m]»loms. and may therefore clear up obscure 
(MM'S of tabes and paresis, just at the time when diagnosis is most difficult. 

Prognosis. — 'riu* disease rarel} ends in reco\erv. As a rule the progress 
is sl(»N\l\ ilownward and the case terminates in a few years, although it is 
oeiasionalh prolonged ten or fifteen years. 

Treatment. —'riu‘ only hope of permanent relief is in the cases following 
s\[)hilis, which should he jihued nj)on large doses/of iodide of potassium, and 
giNcn a mcivurial eourM'. Careful nursing and the onlerly life of an asylum 
are the onh measiire.s ikhcj'SH \ in a gn*at majorit\ of the eases. For fclccp- 
h“ssne>s and the epileptic stT/uroh hromides ma\ he used. Prolonged remis- 
sion‘<, which are not uncommon, are often erroneously attrihulcd to the action 
of rcmeilu'^. AetiNc treatment in the early stage l)\ wet-packs, cold to tlu 
head, and sysleiiAic massage ha\c been follow'ed by temporary iiuproNcmcnt 

n KUPFS ZosTF.R 

(/onn: Aculc Jhvniorrhiujir I nllniinnahon of ihe Dorsal Root Ganglia). 

/onIcp i'. an aciile specific disease of the iierxous system with a locali/.atio 
in thegaiiixlia of the jiosU'iior vot>ls (Head and (’am])l)eU). M^hero are luvinoi 
rhages and mtlammab)rv foci, with desliuctioii of certain of the ganglion cell 
leading lo degeneiatum of their a\i<-e\linder jinx-esses. W. '\\ Howard h. 
shown, e\en in the herpes faiialis such as accompanies pneumonia, that hivmo 
rliagu lesions akin to tluiM* of true /osier are demonstrable in the Ha^-erin 
ganglion. 'Tin* two tondilions, howe\er, are etiologicall\ (juite distinct. 

(Miaulfard reports laso'^ whuh indicate an extension of the proi-o^^ fro 
the posterior ganglia lo the neighboring meninges. There mav he pains dov 
the spine, girdle pains, ami exaggerated knee jerks with marked lympluH'vtO'S 
Hi'ii.es auricuUns is associated with lesions in the otic ganglion (Ham^' 
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at) ^ and this fonn inav la* .MmI wiili .i f.u i.il |Mial\-i^ mi 

Eiethiics vith scmti* uiulilorN m iMpiiMii- 

1 In zoster there is ofivn a priMlromal |m*ihh 1. m ulm h tin* |m;'< m; I’itU i 
lll^pain.^and the ravh rniiu'" out mi ilu' ilmd ni iitiiiili (l.i\ 'I li* .li.n.uU' 
OUtiTOp of ha-^ .1 M-i;iiu'iil.il ih'l mImh mu. mif m .if t' 

OUUUg skin-fioM** liring alhH'Inl. I iiiiitiil. 1 <» mid nli' 

body. With iiixuIm riuait «»f tmxii.il. IimhImi ‘>i ‘'.i< i.il ilii* ■'oii 

^girdJo form of tin* ul.ii* oiii< rup. Imni win, li il;,- . 
liatiiralh lo^.t nwin;: lo ihr th-tmi mu nt liu' Km li* 
m the limli". it is pn-srni m ixpa.il lomi •miK wli, i 
^ pre-4^ircvt(‘d. 'I'iii' lull nm-t altiiiul.iiit III p. Ill III- 

interior, laloral. and pn^tiimr dixi-mii- nl‘ ilii' ihim 
the \esii*Ii'> u\rr llir^o muM'* iii.ix Ih'imiih imillinni m> 

True /o-ier iml iiifreipu in 1 \ .illi‘«'!^ mu^ « i nmir id iln 
acriati gan;:li(>ii. 

Indixidil.iU i.iM'h siilTi'. limn :imii‘ tli iii mih* .ill.n K 

is niiieli iimi i> , (iiniimii III I liildii II iiiwlmiiiii in i\ lir.ii<. 

if any, diM ninlm I, .Iinl !< . 1 \| im Iran’-, 's, \ , i,- , .1 , ,n 
ever, are nfii ii lullowed lo ilm iimst iniiai i.iim Inini' nl 
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nL DISEASES OF THE EFFERENT OR MOTOR TRAC 

\ (M' W IIOLK I 1; \< 'I 

1 rKui.inssi\i (('i\ii:\i) Ml I I I m: ViiaM-m 
{Polioniyf'Htis A nit riiir ( hmnixi \ m n>fih n I .i-i. . I'luijn ^ 

llii-hiti rum I If'. I 

Definition.- \ di'i ii'C I h n.i* l* 1 l/••■M>' .1 . 'i'mh . d* ■* n- ■ |I I'limd iIm III" 
tract, 'riie wlml< 1 1.I< 1 1- II-II.I |l\ iii\"l\ril lull :il litiM ill" d' "I III 1 .1 M"ii 
limited tn the luwi'l iriin I|I N—ut I.ii"d v.ilh t 1 iiim-h -im 
the mux Ic'. (niiil.ii'd wilh iii"i' m N— p.i 'I In*' .ilh'ii" 

as a rule dr^m ll '< d . 1 1 M 1 1 1 h l"n J I 1 In 1 nil’' I . 1 1 1 L'" I \ ( 1 / I ri"'!" 

musciila r at I ' »pli \ ii'd ‘ 'll j ' II i /< » .iie ‘ "i " m !.i i < i .d > 1 !• 1 " 1 1 nd 

])roirn'N^i\(* Inilli.n |i.im’\-i- \ -l"\x .ilinj.lin « m " m lln nmt"! ii'iii"ii< 

the aiiatoiiiK 111 liii'i'. >iiid 1 * 1 ' 'li ■ .1 1 "in «d t In w li"'" iii"i'ii [i.ii '1 in , "1 . 1 

in man\ ea-e-. till- I 'll 1 1 ' .iL imln.ii , .iiid pm.ilMfiiM 'I'li - m m.i. -ii' 

muxular aliophx wiih linl' "i i'" 'p''"**’ ''' I'*'’ ' '' ''' 

spa"!!! a lid j/rea t I III I ' ti '1 ■ I 'I 1 1 " 1 * ih ■ • ' I n "i ’ n ■ 1 1 n 1 • .1 1 • .n !< I* d ' 1 1 ni < 

of in\o]\ emi’iii of lii'' iimloi iiU' I' ■ m th** n"did.i *.i "" <1 l.ilim ' 1 1 ■. n; 
jicirahx'; while iii " 1 !i'M- ,i_m 11 ’ahIi .i!i"pl'\ «' p"i.ili> "f tin .mn ) 

-past'ic ("lidilmil "I 111 ' I'-j- .ii!‘i i.uUmi ;i1:' imn.. n i. I m in"- . I'.p .md -1 
"ifiorlical h'^i^ui d'h' '»* Xiii i"U- -i-i'J*'' m.i'. 1 " ;'i'‘'d m il:* --mi' '.i'' 

I*’or ( Oll\ I'llieiK hidh.ir ]i.l ' -d \ ill h« ''ill d'‘l''l ''[Ml.il'l’, .ill'l I 1 
h'-n- take up I'lL^'-th'T mU'-nlnr nhnf,hii :m.i ,1 „> i/nf i ni^lm Inh 

/cr'VMs. 

d’he «]ix‘ax* i- known a- th'- \raii- 1 Mk Ik'Iiuc t ^ pe of pm^’ie'-ixe musci 
atrophy and Ua CiuxeilliJei " pal-^. aliei tin* I T' iicli pli. -i* '.in- who carlv 
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scribc/l it. Luys and T.ockliart Clarke first demonstrated that the cells 
ventral liorns of the spinal cord were diseased. Charcot separated two ' 

one with simple wasting of the muscles, due, he believed, 

(joiilined to the ventral horns (and to this lie restricted the name jrOgreaiite 
rmisiMjlar atiophv— type, Araii-Duchennc) ;.the other, in which iherawwifl^ 
tie paraly.sis of the muscles followed by atrophy. As the anatomical bm^ for 
this be assumed a primary degeneration of the pyramidal tracts and a second- 
ary aliopliy oC the ventral horns. To this he gave the name of ftinyptrophic 
lateral sclerosis. ^Phere is but little evidence, however, to show that any such 
sharj) distinct ion can be made between these two diseases, and Leyden and 
Cowers regard thorn as illentioal. 

Etiology.— 'Pho cause of the disease is unknown. It is more fr^uent m 
males than iii females. It alfects adults, developing after the thirtieth year, 
though oeeasionally younger persons are attacked. A large majority of all 
ease-rof piogiv-sivo muscular atrophy under twenty-five years of age belong 
to tlie (1\ atrophies, (‘old, w(‘t, exposure, fright, and mental worries are mcn- 
IioikmI a- possible ea\is(K. Krb has lately called attention to certain cases fol- 
low mg injury. Hereditary infiuene(‘s are present in certain eases. The rare 
form'whieli oei'urs in iiifaney usually atTects several members of the same 
family. Hereditary and family inliuenees, however, play but a small part in 
the (‘iiologs of this diM'ase, and in this it is in contrast to progressive neural 
umseiilar"'aln>pliy and the dsslrojdnes. Vet, in the Farr family, which I 
recorded som(‘ years ago, in winch thirteen members were airootetl in two gen- 
erutions. with tb(‘ exception of two, the eases oeeiiiTcd or proved fatal ahov(^ 
the ag(‘ of fortv, and tlu' late oum*! speaks rattier for a central alTcction. The 
snasiie form may develo]) lat(' in life-after seventy— as a senile change. 

Morbid Anatomy.— Pbe essential anatomical change is a slow degenora- 
lidii (d‘ ibe motor path, msolMiig partieiilarlv flic lower motor neurone^. 
'Pile upper neuroiu's are aKo nnolved, either firsts simultaneously, or at a 
later period. Associated with the degeneration in tlio cells of the ventral 
horns there is a degi'iieratne atropliy of the inuselos. The follow’ing are tbo 
important anatmnu'al ebanges; (a) The gray matter of tlic cord shows the 
most marki'd alteration. 'Plu* laige ganglion cells of the ventral horns arfr 
atrophied, or, in places, Iuinc iMitin’h disa])peared, tlu‘ nmiroglia is increased, 
and the medullated lilires are much decreased. The fibres of the ventral 
Tier\ e-roots jiassmg tlirougb the wdnte matter are wasted, (b) The ventral 
roots outside of the eon! are also atn)phuMl. (r) ^Phe muscles which are 
affoetod slunv degeiuMatiNc atrophx, and Ibe iiiter-museular branches of tb.- 
motor ner\es are degeiu’rated. {(/) '^Phe degeneration of the gray matter i' 
rarely eonlined to the cord, hut exteiuU to the medulla, w'herc the nuclei of 
the motor eiMvhral uer\es an* hmiid e\ten-iveh wasted, (r) In a niajonty <>: 
all the eases there i'^ Mderosis in the vontro-lateral white tracts, the lateial 
])yraiiiidal tracts particularly are diseased, but the degeneration is not eontinod 
to these tracts, and e\tends into the vontro-lateral ground bundles. Tlu* din < t 
cerobollar and the Yi*nt ro-latcral a'^eending tracts are spared. The degenera- 
tion ill the p^^amldal tracts extends tow’ard the l)raiu to dilTerent Iom-I", and 
ill several eases has Ivi'ii trae«*d to the motor cortex, the cells of whu b ba\* 
boon found dogeiierated. In the medulla tlie im*ilial longitudinal fa-cieulu* 
- T — 1 Tn those cases in wdiicli no sclerosis has lieor 



SYSTEM DISEASES, Ol 

^'^found ill thii pyrarnulal tnK't> tlii'n* h.iv Imhmi .i ..i iIi«> \.'iiIim I.iI-m 

r ground biiiullc (sliorl Irail.-.). 

8 yniptoms.-J-Iri‘c;;iiIar painj* in.i\ ili.- .irwri i.f ili.- wa-'lin;:. .11 

may l)0 froatisl for jlimnu* iiu*iiinali-m Tlif li.itnl- .in- 11-11. ill\ lii 
a ffecto d, ^nd tlioro 1^ «lill‘u-iihy in iMTl'nimnn: »!. Iii.ii*’ mi.iiii|miI.ii kui- Tl 
mUSClCB of tllO ball of llii^ thumb w.i^tc r.iiK. llun lln .iinl liii 

bticales, luaviii^ iiiaikiMl (h‘p^l‘^N|o^'^ brtuii'ii ilu* im i.h .11 p.il liDiit- I iiuti.iir 
the contraction of the lli'xnr aiul <‘\h‘n-«»r imiM li - .iiiil tin •■xImmiu' .iimpl 
of the tJiiimb muscNs. the inlcnw-i*i. .imi liinihi u .ili-'- pioilu. ilic 1 l.iw li.ii 
— mainrnifn/frt>f\)\u \\v\\iu' 'The llrxni- o| llif Iim« .11 in .in' 11 
lx‘fore tlh‘ i‘xtt‘n'if>r-^. In the ‘^hlHlI^lcl-^mlll* llir ibHnul i^- in >1 
may wa>lec^^•n llw nihn iiium'Ic- nl the npjn'i < xh. imi 1\ I In iiin 

muM'Ie^ arc ;;ra(lually att.cki'ii, tin* wp|)i>i p.ni ui tin- ii.ipi m Imul^ n ni.ni 
linatrivtcil. Owin;^ to tlio h‘<'hlrnr-‘' of tin* mu-» h - whiili iipiiMil il. iIh hi. 
tends to fall forward 'Die piatx-ni.i iii\<odi'- 1- iiii.illi 1 i« d .ni<l ••lii ii Inpi 
trophies. The ai lit'' and thetiiiiik iiium Ii'x m.n Itr unii h .11 ntplih d In Imi li 
legs are atl.n ked. 'The l.ne iini-cle.-' .iie all.u IvmI I.ih* I liiiii.tl<l\ lli* nii< 
co.''tal and altdimnn.il inii-t le- max lie iinelMd tin* w.i-liii' piiMiid- |m , 
extreme grade, and the paln'iit max In* .kIikiIU “-km .md .md. .1 

“living "kelelim-." the < a-« - an not nm oiiimimh m ‘ nm 1 iim .md “ ni 
8 huxvs.'\ 1 )id‘ni niil les an«i < onl i.a 1 iiie- n-idl. md ImmIo-I'- i .iliim I .dv^.l 
prOM'nt. A (Mil lolls 1 w it( ImiL' of t h(‘ niii-i le j ld*nlkil mn 1 1 ,1 1 mihmioh mu 
torn, and may ok nr m iini-< les wlmh aie not m i .ili.nki d li 1 .1 iim 
important --x inptoin. hnt 1 iml. a- wa- loimeiL -npijiiid .1 iIuiuImi i 
feature of (Ih* di-ea-e. d'lie mitahilil) <d tin mnolt' is iin n .1 id Sin 
tiqu is iininip.iiied, hiil the p.tinnt ni.ix ('iii.pkim of nimihin' .md tolling 
of tlie alh'cted I1111I1-, 'I'he t:alx.mi< .md i.u.idn niil.ihilil\ ol tlii inn il 
progressi\i‘ly diminishes .md in.ix heioim « JiihI. lln* 'j.dv.mn p* 1 1 Im/ I 
the longCM* lime In (.i-i- ol i.ipnl w.isim;.' .md pii.ih-i tin ii.nlmn id 1 

gen(*ratioji max 1 " nhi.mied 'The rxMt.dnIiix id ilirnim inmk in.u pei 

after the iiiiisele' li.ixe tea-ed lo ii''pond III' 1 "' ')l poxxii K n n.illx pi 
portionate h) tli'‘ w.i'tmg 

The foieg'ilIlL'- ih-MIptlon applie- to the ;Mon|» ot uee- III whieh 1 
atropliv and paialx-is ai'* ll.n ( id olomt .e i.ill- it In oilii*i 1,1 

tho>e xvIlK ll ('h.iM"l 'h-'iihe-.i .mix'dioplm i.ili i.d lemo-., >p.» In p.n.i 
sis precede.'^ the w.i'lmg 'llii' hum atmjdu lii't iiixmIm iln- .nm .1 
then the legs. Tin* re'h xe-. .lU tnenllx im n .1 'd It e '»in «d the laie n 
ditioiiis in x\ Inch a jaxx « lonn- m.i v he (ihtaiiii'd I In* ino't t \ |in .d < ond il ion 
spastic paraplegia max !»• pimlnied. t)n -taiim ' l'» walk, tin p.iin nl i'* 
glued to tile groninl and maki nn'lleiin.d all'iepi lo iill lln Im iln'ii !< 
or live ^hort, (jiiiek sh-ji- an* i,iki*n 'Oi tin- toi- a.ih lln* hod. ilnown l■)l■.\.n 
and tinally he .stalls 'dV -*mnlinn'- with gn-ai i.ipniitv .'s-mi' '.f tin p.ilni 

can walk up and down -tali' Imiii-i than on lln h* el lln .x.i'imL? 1- ne\ 

so extreme as in tin* ai'»nii lo'in and tin lo" "I powr max Im* oni 'if p 

portion to it. 'I'he sj,limetei> .m* unalhcted • nal poxx. 1 m.iX he lost eai 
Oa-its are met with which ( oi le-poinl .iMinal'*\ lo tin* (Imn.il jncliiie gix 
hy Charcot of amxotrophie laf m! x leio-i-. Tm - are noi k rx . 'mmion. a 
it is mneh more'usual to liax.* a eomhmatioi. '.f the txx*. txp. A llan 
atrophic j^ralysi', with inereasi*d n lle.\e.'» 1- often met with I he-c* dilTen-n 
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(IcjMMid II]M)1) llin rrlali\c oxtciil i)t ilio involvement of tlie upiKjr and lower 
motor 'hi'jjimenls and the tune of the involvement of each. The condition 
he iinilaleral. 

Ah ili(; (l(‘^fcneralion cxtendH upward an important change takea place from 
the dcM'lopmenl of bulbar symptoms, which may, however, precede the spinal 
maiiihslaiious. 'Hie lips, tongue, face, pharynx, and larynx may ba iavolyed. 
The lips may U' alTocted and arlieidalion impaired for years before serious 
symploms occur. In llu' linal stage there may be tremor, the memory fails, 
and a condilion of dementia may develop. 

(lowers gi\cs ilu! following iwdiil class! lieal ion of the varieties of this 
alfcclion: (1) \toiilc atrophy, lM‘i;oming evlremc; (2) muscular weakness 
with ^pasin, hut williout w ailing or witli only sliglit wasting; and (II) atonic 
airoplu, raicly evtrerne in degnr, with exaggeration of the relieves. These 
eoudilions iim\ ‘S*o(‘\isi in (Wtuy degri\; and combination — between universal 
atonic alro[)hy on the one hand and universal spastic paralysis without wast- 
ing on the other.” 

Diagnosis. — l‘rogres‘-iv(‘ (central) musimlar atrophy begins, as a rule, in 
adult life, without hereditary or fannU iniliiences (the early infantile form 
being an (‘xeeplioii), and iisualU alleeis first the muscles of the tlininb, and 
gradually m\ol\es the lntero^s(‘l and lumhneales. Kihrillary contractions are 
eomnion, I'leetrieal changes oeiiir, and the de(‘p reflexes are usually increased. 
'rhes(‘ eharaelenslies aie usually siiflieuuit to distinguish it from the other 
forms of muscular wailing. 

’ In syringo-m}elia the symptoms may he very similar to those in the spastic 
form (d‘ miisdilar atrophy, 'flie nuisory dislurhances in tlie former diseasi', 
as a iuh‘, mak(‘ Ilu* diagnosis clear, hut when tlu'sc* are absent or but little 
de\eloped it may lu* V(‘rv diflieult or (‘\en impossible to distinguish the diseases. 

Treatment.—' rile disease is nuuiahle. 1 liave never semi tlie sliglitest 
henelil fioiii drugs or eh*etriei(\. 1’lie downward progre^sS is slow but cer- 
tain, though III a few ea'^e^ a teiiipdrarN arrest may take place. With a liistory 
of sNpliilis, merc'iny and iodide (d* potassium may he tried, and CJow'ers recom- 
memls courses of arsiMiie and the Inpodermie nijeetiou of stryclmine. Prob- 
ably the most, Useful means is s\slematie massage, particularly in the spastic 
cases. 

Ihilhdr Puralif/ts [(llusso-labio-larfingcal ParaJjfsin), 

Wlien the <lis(‘ase alVeets the motor nuclei of the medulla first or early, it 
is called hulliar paial}sis, hut it lias praetieally no imlejiendent existence, as 
the spinal cord is sooner or later invol\(*d. 

Symptoms. — Tlu* disease* usually begins with slight defect in tin* speech, 
ami the psilient has ilillieullN in proiioiincing the dentals and lingiials. The 
paralysis starts m ihe tongue, and the supe^rior lingual muscle graduall\ he- 
eoim‘s atrophied, and tiiiallx the miieous membrane is thrown into traiisviTM* 
folds. In ihe jiroiess of wasting the fihrillarv tri*mors are sO(‘n. Owing U> 
the loss of power in the tongm*, the food is with dillicnlty ]nislied hack into 
the pliarxnx. 'fhe saliva aUo mav he inereas(*d, and is apt to aeeiimnlak 
in the mouth. When ihe lips heeome invidvtxl the patient can neither whi-tl( 
nor pronounce the labial nmsonants. The month looks large, the lips an 
4iu^ri» is constant drooling. 'J’Uc fcxMl is masticated with difli 
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culty. Swallowin^^ lH'r»»iiios iliHu-nIi, oum- p.nih im flu- ,, -11, mlhi.mi iiii< 
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paralysis is randy so r\iri‘iiu' a*' lli.it of iho hp- .iml iniijni' 
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the atrophic muscles, but also in muscles and nerves 
normal. • V" . 

This form of muscular atrophy seems to stand betwofltt this cttitriltlorm 
and the muscular dystrophies. Occurring in families and i tc giifliitfg i fe isarly 
life, it resembles the latter, but it is more like the form^^- 
contractions ^nd muscular twitchings are common, that the sgi al l mtQ^es of 
the hand arc apt to be involved, and that electrical chants are j^riSBettt In 
the prominence of sensory symptoms it differs from 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva^ Erb). ' 

Definition. — Muscular wasting, with or without an initial hypertrophy, 
iKiginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves.' A marked hered 
itary dip{>osition is mot with in the disease. 

Etiology. — No etiological factors of any moment are known other thai 
lioredity. 'J^hc inll nonce may show itsolf by true heredity — the disease occur 
ring in two or more generations — or several members of the same generatio: 
may be alToctcd, showing a family tendency. Many members of the sani 
family may l>e attacked througli scweral generations. Males, as a rule, ar 
more fie(]uoi\tly affoctod than females. The disease is usually transmitte 
ill rough the mother, Ihoiigh she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb^s cases 44 per cpt 
showed no herc'dity. The disciasc usually sots in before pul>erty, but may I 
as late as the twentieth or twenty-fifth year, or in some instances ev( 
later. 

Symptoms. — The first symptom noticed is, as a rule, clumsiness in f 
movements of the child, and on examination certain muscles or groups 
muscles seem to be cnlargcHl, particularly those of the calves. The exten^'C 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml’ 
spinal us, are the next most froi|uently involved, and may stand out \n 
great prominence, 'fhe muscles of the neck, face, and forearm rarely siilT 
^lonu'times only a portion of a muscle is involved. With this hypcrtropliN 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the latissimus dorsi. Tlie attiludo when standing is v 
characteristic. The legs are far apart^ the shoulders thrown back, the >\ 
is greatly curved, and the abdomen protrudes. The gait is W'addliiig 
awkward. Ip getting up from the floor the position assumed, so well kii' 
now through (lowers' liguros, is pathogiioiuonie. The jiaticnt first 1* 
over in the all-fours position and raises the trunk with his arm-': 
hands are then nio\ed along the ground until the knees are reached: i 
with one hand upon a knee he lifts himself up, grasps the other knee, 
gradually pushes lllm^clf info the erect posture, as it has Iw^on cxpres-erl 
climbing up his legs. The striking contrast between tlic feeblene- of 
child and tlic powerful-looking ])scudo-livpertrophic muscles is xery ehara 
istic. The enlarged muscles may, however, lie relatixolv very strong. 

-J* + 1 ... .iwo.wo is slow, but nrogresshe. Wasting pixicced- 
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LrliUGeaupf the eulai^gcd comiition of tho ili'^.ipin .11 \i ilii^ 

a d h toi ^lo fus aiul contractions arc uunnioii. 

plucks of the siioiildor-girdlc arc alvNav^ tilhiiitl i.iil\ 111 the 

iQlrillg a symptom upon which 1 -lrh l.i\> great -ircv'. Wnh the 
’ the arms, when one imdcaxors to lifi ilu* paiioni. tin* "houhliMs 
to the level of the ears, ami i»ne get*' tin* m!pri'>vioM as ihnii«;li the 
nlld w^ slipping thniiigh. TIum* “ hn^K* >hoiihh i^ aie \vi\ t li.u.n h i 
ws*. ‘ije abnormal mobility of the .s|ioulder-l»I.ul»‘s giM**; ihciu .1 wmm-il 
[ipearance, and makes tluv^irms schmii much longer than u>nal wlaai iIk n are 
out, 

^ The patients complain of no staiMwv svinploiii>. 'Tlu* atmphie mu- 
iides do„jaot show the n'aetion of degeneratmn exrept in e\tieiiu‘l\ ran* in 
stances. 


Clinical Fonna*— A numhtT of ditferent f \|H‘s ha\(‘ h(‘eii ile-cnheil. ilepiaid- 
ipg upon the age at the onx*!, the milM-hs Iii>t alfei teil. Ihe ik I iirreiiee I»f 
hypertrophy, the prominonee of liertHliiy, «‘ie. Hut Krh has ^Imwn that there 
is no sharp ilivi>ion hetwiH'ii tlie-e tlilTenMit forms, and j‘hi--e-^ ihem .ill iiiuler 
the name of difslrophia ninf^(uhtri< progrrssn ti. Kor eonxeiiieiiee of descrip- 
tion he sul)»liviiles the di>eaM‘ into twi> hirg(* gitmp-: 

I . Those easi's which ouair in diihlhood. 

II. The eases oirurring iii voiith and adult life. 

The first division is suhdiMded into ( 1 ) ihr hsperlmphu and I?) the 
atrophic form. 

Under the h\[H‘rliophie foim. which is the p-nulu h\ peiirnpliu mu'i iil.ir 
paralysis of aullmis, he thmk'^ it l‘^ u-eful to di iiULrui^h helwivu ihe m 
w^hieh (a) the en landed iuumIi^s ha\e iindeiir<mr 1 r . p-nidu 

hj'pcrtrophy — from thos«' {{,) m which theie 1- ,1 mmI h\ p<-i 1 mpliN 

The atrophic form aUo lueludos t wo suIm la- • - (</) ’rlio.-rao*^ in wlm h 

the muscles of the I'.u e are iu\«»hed 4 *ail\: tin « 01 M•-poull- lo ilw lulaiililo 
form of Ducheiiiie- -the Laudoii/v-|)<*jeriiu- l\p«. (h) 'I ho-e la •- 111 whu-h 

the face is not iiixoUed. 

I. Dyslniplnii iim^i uluri^ ftrotp r^su it nifatilunt. 

1 . 1 1 \ perl lophic form 

(f/ ) W till p-«Mid«» h\ por trnphx 

(h) W It li n-al h\ p«-i I n»ph\. 

2. Atrophic h»rm 

[a) With pfimaiN luxoKcment nf tin* face ( irif;iiil ilc r.»rm of 
I )U( hcuiic ) 

(h) Wilhoiil in\ol\cmcnl of the f.i. • 

II. Djfslrophifi III Ill'll jir'iifi I '-'ill'll jmnnnn wl inluHfiru m ( lirh'- 
juvenile form). 

Morbid Anatomy. — \(«oidiu'_’‘ 10 r.rh. tin di'<.i'e ir»u-i-*- in a •h.iic/e m 

the miiseles them-ehe-. \i Hi-l iln- mii-ele IjIu' - hx pei ti(ip)i\ nnd h'-Mjjiic 
round; the inielei iiicie,i-e. and ili'* mii-ele-lilu» - in.ix heMunc |j"Und At 
tho same time tliere 1- a -light iiun.i-e m iIm- < f I ixj* ii-oie Sooner nr 
luler the 111 useh*- fibre- liegiii to Miiophx, and ili' mu h i iHMune gn.illx in- 
creased. A'^aciiole- and fi--nre- app* n and tin I'li'i* - finallx In mjiiu* ( omplelelv 
atrophic, the^ coTinf‘(‘ti\e ti— lu- lnf»iMiing mark* nix iiicFea-i*f) hat may he 
deposited in the coiiDecIne ti-m- to .-u< li an exf ni a- to (au^; hypertrophic 
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lipoiuiilosi^— psoiMlo-liypcrimpliy. The different stages of these changes m&i 
1)0’ found Jii a single muscle at the same time. ^ 

ddu* nervous system has very generally been found to be without demop 
slrable IcMons, but in certain cases changes in the cells of the ventral hor' 
have been (leMTib(*d. * * ^ 

Diagnosis, — Tbe muscular dystrophies can usually be distinguished readw 
from tbe olbiM* forms of muscular atro])hy. ‘ ' 

{( 1 ) In Ibe ct'iebral atrophy loss of jMiwer usually precedes the atrophy 
wbicb IS eilbei’ of a mono[)legic or hemiplegic type. 

(h) ])rogreshive (central) muscular atrophy the distinctions art 

])l!imly marked. 'I’bis form b(‘gins in the small muscles of the band, a situa 
tion rarel\, if i‘\er, iill'ected by tbe dystrophies, whicb involve first those o 
tbe calves. ib(‘ trunk, tbe face, or tbe shoulder-girdle. Tn the central atropln 
tin* reaction of (b'generat ion is present and fibrillary twitchiiigs occur in botl 
the atropliied an<l non-atropbied muscles. In many easi‘s, in addition to tin 
wa'^ting in tla* arms. tberi‘ is a spastic condition in tlic logs and increase in thi 
reflexes. Tb(‘ central atrophies conic on late in life; the dystrophies develop 
as a rule, early. In tbe progresMxe muscular dystroiihies heredity plays ai 
inijiortant mir. vvbu'h in tbe central form is quite subsidiary. In the ran 
caM‘s of early infantile spinal muscular atrophy occurring in families tin 
sMiiptoms an‘ m) characteristic of a central disease that the diagnosis present: 
no ditlieiiltN. 

(( ) In tbe neiiritic muscular atrophies, whether due to lead or to trauma 
llu‘ geiuM'al characters and tin* mode of onset arc distinctive. In the casO' 
of mulUplt' iKMiritis mhmi for tbe lirst time at a period when the wastin.i: 
is marked there is (d'ten dillicult\, but tbe ab.'^ence of family history and tin 
distribution are important features. Moreover, tbe paralysis is out of proper 
tion to tbe atiopln. Sen.^ors sunptoms may b(‘ present, and in tbe cases ii 
Avbieb tbe legs jire ebiellv iiiNoUetl there is usually the slopimtje gait so chai 
acteiwtic of peripbenil neuritis. 

(f/) rrogre.xsiNe neural muscular atrophy. Here heredity is also a factoi 
and tli(‘ diMMM' U'^uallN begins m earlN life, but the distrilnition of atropln 
and paral,\''i';. wbub in tlii'> affection is at lii>t confined to tbe periphery «< 
the e\t remit ie<. bell)'^ to di>tingiii^h it from the dystropbii'S ; while the occui 
relict' of M'liMtri Miniitonis, tibrillary contractions, and the marked decrease ii 
th(' eleitrical excit.ibility usually make the distinction clear. 

^riie outlook in the primary muscular distrojihies is bad. The wastm. 
progii'sscs uniformlv, uniiilluenceil by treatnu'iit. Krb holds that by electrieii’ 
and massigi' the progress is occasionally arrested. The general health sluuil' 
be earefull\ looked after, nioderat 'exercise alloived, fri(‘tions with oil appla 
to the inu-des, and when the ])atient becomes bedfast, as is inevitable soonci 
or later, care should be taki'ii to pvxi'ut contractures in awkw'ard jKisition^. 

The thn't* forms of progrcNsiAc muscular W'asting — ])rogressive (ci'iitral) 
muscular atrojihv. progrc'^siNc neural muscular atro|)h\, and the inusciilai 
dystrophies — have been considered as distinct disease^, but certain reccai 
writings make it probable that the distinction may not be so sharp as w 
believe. (Vrtain ca^es occur which smn not to ln'lniig to nnv oik* of tin 
forms but to stand between tliem. The changes in the muscles which w'i*n 
thought to be cbaracteristie of the dystrophies have been found m the othei 
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■is. The central form occurs as a faiiiil\ tli-iMsi* m iuf.nu \ . .ui«l ilu‘ 
lem has btyn foun<l in tlio ih^tinpluc-. 

^le whole questum in a chaotic Mate, .in.l it i- at pi.-.ni l..>ilcr i. 

I the old division'., K\t‘n if it >houKI lum mu tn in* tint*. ,i Sinmipfll 
||fR, that all the fnriii'. (l('|H‘nil u|»*ui .1 imiili'iii \ i*l Mh niMior 

[to dc^cncM'iiti*. tlu'V rcprc'^tMil \\clUilrliiii‘*l iliim*;il iiiIm wliiili 

can. H'! a rule, hr iriniijMMl wiihrui thMunliN. wliiN- • ni i« -|'•l||<!lll:^ 
Bach there I'J a fairU \\ell-ih‘lrnmnrd MM.itonni .il 


^ SYSTKM niSKASKS Ol' TIIK l l’l'i:!; Mni'oi: >ri;Mi:\'l' 

% 

The <|in*>luui Ilf all iiiu miiplaainl piiiii.ir\ iIil’iM' i ii ■••n ni iln uppi 1 
motor lieiirnlie'' lui'^ not hern ijrrldril ('.i*^r> uilli .1 1I11111.1I piiliin iniir 
Spondiii;' to till'' lr>ion an* not nin oiiinimi .inii tliiN ni.r. pi 1 • 1 ini .1 lmi\^ 
tilMr WItllont rll.lIllTO. I lllm tllM.lti‘l\ tin* i.i'i*'' \sliiiii li.i\i ••Mil' |m .ililiip'V 
havr >ho\Mi \aiimi'' roinlit imi'- In mih two m ilim h.i |li Hi i i <• lucn 
so nraily (miliiiril in the p\ I .ininl.il ti.nt tii.it ilu\ i.m 1: iil .1 ,in H'MI- 
nu nt for tllr lllili'pi liilriK r ni till- ( nlldlt imi '|'!li i.l^' nl M'li''0\ 'l Mh ill 
frill, anil Stiuinprll air tint aii'nliitrlx inii*lii'i\' .i' ilu\ .m imi ijinii |iiiir 
allllou^dl tlirv L''" tar In pin\r llial a ilrLffllrial lull III till p\ Mill -111 IM. I III.I\ 
bo liin oinj>ll( .Ill'll, at ira^l tm a Imiir tinn' 'I In aim in i\ !»• .m! Im llm 
grouj) of ra-c'^ i|* M iihi'ii li\ rninliaiill and M 1 niiipi II iiml* 1 ili> n rm IiiimIi 
tary sjui^tir '*|>iiial paiaL^i-. in \v Im || tin* r\li n I\' !• nm •!• -i ik 1 .,1 khi nf 

the jnrainidal iiarN h lonilniird with '•li^dit d* -'miaiiMn m ..i|i. 1 im. i ..1 
the cord. 


1 , M'\.'*l n l‘\i; M nl \|.i I I 


( 7 V//cs (I'.isiihs '^iHisin^fih'jUi . I*iun<ini I ) 


Definition. \ lii.nln.il In-"- <d jmwri unit p.i m I>l lln nm ill nl tlir 
hodv, the lown r\f iniiiil n*'* in iiil" fli'i .ind im* i .hIiiImI imai i nnip.inK .j 1 (\ 
iilU'^cllhl'' at mpln ^iii'^niv di^t ui li.iiii m nlln'j \iiiplniii 'lln p.itlmln-'ii il 
analoinx is imdrin iniin d. IrtiL 11 "V ''l'’iiiir ih-ci n. mi mn ..I tin p\Miiiid.il 1 i.n i 
i.s as.siiiiird 

Symptoms.— 'rill' m IH’M I -Mnplmn-nl -pa'fli | m i .j pi* l' 1.1 in .idiilt .in \ii\ 
dislincti\o. 'riir pal 1 ' 111 ( I'lnplain' nf fi-i-l in:.: I in d Hiilm in tin !< ■ .md 

jMM'haps of paiii' id’ .1 dull ai liiriL'' < liar.n li’i’ in t In 'mi' ni iiilliri.d\i 'I li* n* 
in. IV hr no didinilr I"-'- "f p»»\\ii, i \rii uIh'Ii lln -p.i-ln inii'liiinn 1 w.ll 
e.''lahlish('d. In oihii iii'lanii- thmi' i- didliiii'’ ui-.il m — 'rin' ii'Iim i 
felt most in the inoMiin:.'' In .1 uril dr\i*|npi d '.1 < iIm* lmh i nm > (h.n 
aeteristic. 'rin* Ir^r- ai‘ nnoi'd >Iilll\ and uilh iM' i.iiinn iln im- ili.ij .md 
catch against the gioiind. and in r'ln-mr lan wlim iln had o) iIm fnnt 
rests upon the ground a di'tinit ilonii' dmi-lnp d'ln h an* ki-pi • In 
fogrtlirr. thr* knrc'. tmii li. and in Uilain la-i*' tfi** .iddm toi pa in 111. !> ran •• 
cross-lo^ed ])rngn-'«ion tin rx.nninat mn. tin* h _* ina\ ai in 1 appiai In! 
‘■ralilv «;upp|r, porliap- llr\rd and i'li*nilrd rradil. In oihi i mi < lln* iiL'iditv 

i" marked, paitienlarlv ulim tin linihs an* r-i'/id'd I h* )m im ol lln* 

• iddiiLlors nf thr thigh nia\ In '»• ••vtn-riM* that Ih' h g .in* 'p.ii.ilid with 

thr grratrst (linienl1\ In la^*' "I thi' ritri'im* iigidil\ ih* p.ifii*iif iniially 

loif'N the po\^er of walking. I’lc* nntritmii i^ uril niaint.nnrd thr inmili*' ni#iy 
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be liypertmj)lno(l. The reflexes are greatly increased. The slightest tontifE 
upon the patellar tendon produces an active knee-jerk. The neotriB 
and the ankle clonus arc easily obtained. In some instances* the sli'ji^tes^ 
l()U(*h may throw the legs into violent clonic spasm, the condition ^pjfv 
Brown-Se(piard gave the name of spin^^^ epilepsy. The superficial^ M 
are also iiicroasecl. The arms may be unalTected for years, bnt 
llu'v become weak and still, at the same time as the legs. This wtfiW \ 
in a colored boy who was in .my wards for several years. He presented £ 
degree of general spastic rigidity that I have never seen equalled. The disease 
had begun aft(‘r puberty, developed gradually, and remained quite stationari 
for more than a year before he left the wards. There were no other symptoms 

The eoui’se of the disease is progressively downward. Years may elapse 
before the ])alient h? bedridden. Involvement of the sphincters, as a rule 
is late ; oira.^ionally, however, it is early. The sensory symptoms rarely pro 
gress, and ihe patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms arc rare. 

Diagnosis. — Tlu* diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very dillieult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very dilferent condi 
lions — transNcrse myelitis, multiple sclei-osis, cerebral tumor, etc. Genera 
paralysis of the in>an(‘ may begin with symptoms of spastic paraplegia, an 
Westjilial belu‘\ed that it was only in relation to this disease that a primar 
sclerosis of Ihe pyramidal tracts e\(*r oceurr(‘d. In any ca.se the diagriosi 
of jirimary systemic degeneration of the pyramidal tract is, to say the leas 
doubtful. 

2. SrAsric V\UAii\sis ok Infants — Sfastic PiriiKoiA — Birtic Paisiks 
(Fnra/th'fjia cercbralifi .spa.s/im {Unne) ; Lillies Disease). 

In this eoiulition there is a ])aral3 sis with sjiasm of all eviremitics, datin 
from or shortly succiH'ding birth, more rarely following tlie fevers or a 
attack of convulsions. 'Hie legs arc usually more iuvoIvimI than the arni' 
tberi‘ is no ^\astlng, no disturbance of scuisation. The reflexes are incr(‘aM'. 
'riie mental condition is usually much disturbed, 'riic patients arc oft< 
imbeciles or idiots, hel plea's in mind and binly. Ataxic and athetoid moA 
meiits of the most exaggerated kind may occur. 

While only a limitfMl numlier of eases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large ])i' 
portion of the eas(‘s results from injury at birth. 'L’lie arms may be so slight 
affected as to make it dillieult to d(*termine whether it is a case of diplegia < 
paraph'gia. The di'^eaM* usually dah's from birth, and a majority of the elii 
dren are born in iirst labors or are for(‘eps cases, and are at birth asplnxi.ih 
blue babies. Hoss suggests that in feet pre>-entations there may be laceratu 
or tearing of the cereliro-spinal membranes. Premature birth is also given 
a (‘ausi\ 

Morbid Anatomy. — 1’he birth paKies which ultimately induce the spa^t 
diplegias or paraplegias are most frequently the result of mcniimeal liaDinr 
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sThc of ihi'^ iMmiiiinii Ixt ii ''liouii l»\ ilu* iiiilu-' n 

wid Sunii) tl. Mi'Niill. mi.in tinm ilir 

i|l one case uhirli I >;iw Wijii llnsf^lmn, (||,> Im.il ^nni'- ‘riii 

ttOdbage bas in Mi;m\ iMt-n (»\ri ilu- motoi .m.l in 

^ m.i\ ''Hirer bill lillle : w ilii .1 Mmie I'MeM'-ixe Ii,i iudi i b.iue 

icial^* wl)j^ it iiupluule.^ the fionial loU"'. .iii\ Linule i*! ^iiiiriiii.i iiim\ 
)CJ 2 fid)pn<^l. It Mi'iii-' j»i«»liabli‘ lhal Ilu* Mlne'.i" tniiiui ui ihe^i* i.i-i' mas 
nltjcfroin L*oiiipriS>inn b\ ila* hliMHl-elot. In oiIut iii-i.iim - ilu «oiuliiit»ii 
pky be diu* to a ftelal iiu*ruiiiro i‘iu ephalili". In hi .iii(n|»'U‘> mi 

t litemturc. in wliieh Ilu* p.il ihnl al am*" \ar\iiie tii*iii iw" n* ilnilv, 
the uimtoniiial roiulilinn wa- 1*11111*1 a ililhiM* ali«»|»lM. wliuli wa^ im-l i.Mie 

mon. or |M»n*iu*<*|)lialll‘. Kn.m lli.* fa» 1 that (i‘ilaiM i.| an* iu.in 

prcniat iin*! V, iK'fnri* Liu* |i\ l•l(MuI.|l iiaii*' ai< <li‘\elnj>i i|, fi ha- In'rii .1 iiiiii'<l 
by .''orin* that a nuii-ilcNrhuMiu nl •►f llie^* li.uh tin* lau i* nl (In* di i .ee 
'J'his b\ pnllie-i*. lia^ bmi uu.d b\ Mam*, win* liiml' (In* iiaiiii '-iia-iu paia 
pU‘;;ia lo lliat Limnp nf iln nilaiitile ra-* - in wliuli liirii 1^ iki ••vuliihi- nf 
in\(>[\eiiu‘ii( n)' ihe biaiii inti Ib i ( iial di^l in bain •*', i‘|hIi*|i \ 1 h and il n 
ill tbcM* ca>(*^ ilial In* 1 m* 1 ii*\i ^ tin |i\ laiiiidal liail Inn K'liiaiind iiiiib \«*ln|H-d 
Symptoms. \l lir-t ik'IImiil" abiuninal iiia\ Im- ii.»i m d ab<>ui ili.* . Iidd In 

8 omi* iiwlaiiM*'- tlieie ha\e Im**!! laiU and lie«jiiini inmnl i«iii . iIh’ii al 

llie a^(? when lln* 1 liild "liuiild Inem |n walK il 1 nniiMd ih.ii lln limb an* 
nnt ummI n*adil\, and nii l•\.llllmal um a ^liiriu-'^ «d iIm b*;;^ and arm 1 fninid. 
Kven at Ilu* ai;'* 'd I\mi lln* tbdd ina> lutl bi* alib in -il up .md nliin lln* 

liead is iiol N>rl' '>ii[t|Mii ie(l \t\ tbi iu*< k niii'-t b ' 'l ln* ii;^)dil'. a .1 mb i- 

more iiiurkcd I II I In Irif". and lbi*H i'- •in addin bn -[M'Iii. \\ lit n ii|i|mi| h •! 1*11 

tile feet, the (*liilil filln*i M'I- .»n il- loe- .uni lln inin'i Miilan* i»l lln iVt-l^ 

■\vitli tlio kiUH.*-' t bi't lo^t ‘1 her. *»r l‘n* Ir;^'. ni,i\ bt 1 ii» mI ’Tin -lilFin- i»f lln* 
Upper linili.s vai If- ll ma\ bf -.aMth in.l n » .d»It* m ibt ii"nlii‘ ni:i\ bt a> 
marked as in tlif b-Lf**. Wlifii ibt* -pa-ln* < MjitliiiMii albu- lln aim- n- wrW a. 
the le;f.s, \>e "pfal. id lln* (Minliintif a- <liph;jia wlnii lln b ^ .ibnn .m* 111- 
\M]\r(|^ a*' jiarapIi L'M I ln'it* -t•l•|||'‘ |t» In* ini idl innl if.i-itii Im <im nbiiii;'' 
thfin separatfU. ( 'tii'laiil iMt*L'iilar nn»\fmfni- ol lln* aim- an* iml iiinmn 
mon. 'I'lumhibl b.i- lui'.ii iliilitidh in ;:i.i'-]iir]'' .m i)b|fi I 'lln* '-pa-m ami 
\M*akiu*>^ iiia\ hf Ill'll.- I'.nlt*!!! uli mn* -nb* lliaii lln i.llni d’ln mi*iilal imm- 

dilion 1.", a*^ a mb*, ib l. i 1 im* and 1 miimiUim -fi/nji - .m* t unimnii 

AwH'iatftl willi lln* p.i'lit pai.d’.'i' an fun alinil iMriiliiimn id i«iii nl 
erable interi*'''l, i liai.n ifi vi «! b\ '•pa'>in arnl dnniib nil ni'»\i Mn nl - \ 1 iiihl 

Wilh spantic (lipIfiTia iiia\ pH'Mi? in an umi'ii.il ib-jifi*, 11 if;.'ii!ai’ iini\ • mt*nl - 
of till* miiM*h'>. In al Ifiiifil iii:*^ I'l '^n.i pan obii.i iln* fin;.'i 1 in.iv bt* ilin.uii 
out in a "1 ilT, "pa'-imid It nn -jidai maniifi*. nr lln-n iii.i\ bfit.n faiil iii':_Milai 
niovcnieiit." (d* lln* ^ll<>^lbb i ,11 nn ami li.inil-. u ii b '•Ifilil im mn ilin.jl nm nl lln* 
lieail. (’asfs (d* llii' ilf'tMpInui ba\<* bi*i*n ib'iidi'd .1- ami 

thfv may be (IiH'k iiIl Ii» 'fp.iial'* I nini niiilhpb 1 b*i'»-i- and I min h'l udiLU li' 


aiiuia. 

A still mon* rnmaikablf (umlii'itn 1- ibal nl f-iffifirul in ubnli 

then* is a combinalion <»l 'pa-m i-.nn* 01 b*-' mah'd uilli lln* mo I f\lraor- 
dinary bizarre mo\cnu*iit- ol lln mim-b*' 'i’ln* 1 -.i.dii nm. a- a mb* dan*- iioin 
infanev. The patient ma\ not l»< aiib* to uall . 'I'In* lioad n lumfij fiom .-nb* 
to bide; there arc ooiitJiiual jrrf^oilar mo\i*mffd' of tin* f.n< muffle*', untl 
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Iho inoiitli is drawn and greatly distorted. The cxtreiTiities are moi^ 
rigid', particularly in extension. On the slightest attempt to move, ofto J 
ianeously, there arii extraordinary movements of the arms and*le^j^pKl^p^^ 
larly of the arms, w)niewhat like athetosis, though much more exaj®^i^^j. 
^Jlic patients arc often unable to help themselves on account of these 
ments. Tlie reflexes are increased. The mental condition is variable* T 69 ' 
patient may be idiotj^i but in 3 of the 6 cases which 1 have seen the patients 
wore inl(*lligent. Massalongo, who has carefully studied this condition, de- 
scribes 3 cases in one family. I have collected 53 cases from the literature, 
33 of wliKili occurred in males and 20 in females. 

Treatment. — Li i tie can be done for these children when the symptoms ar^ 
cxirciue. In tlic nnld(*r cases patient training may do much to better the 
mental state when f(H‘]ile-mindedncs 8 accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
userulni'ss jiarticularly of the lower extremities. On the view that most of 
these cases date back to an intracranial hajinorrhage during parturition, it is 
reasonable to suppose* that an immctliate operation with the removal of the 
cortical clot— for the elfusion of blocxl is usually on iho surface of the hemi- 
sphere — might ward otf the disastrous conseipionces of (‘ompression on the 
iiifaiirs hraiii. Four of these casi^s, with asphyxia and convulsions after 
diflieult labors, luue Imhui o|)erat(Ml upon soon after birth by Chishing, and cor- 
tical clots have hwui reinoviKl. In two eases there has seemingly been a com- 
plete restoration to liealth and an avoidance of tlie usual spastic seiiuels. 

3. Hereditary Spastic Paraplegia 

{Hereditary Spastic Spmal Paralysis; Family form of Spastic Spinal 

Paralysis). 

Tt is a family atToetion and only occasionally are the ascendants affect(‘«l 
There are sexeral forms: 

1 . The pure spastic paraplegia — StriimpelFs type — in which two or meit 
members of a family arc attacked. Trunk, arms, and brain arc not alfeclttl 

2 . Jilixed forms: (a) willi features of multijflc sclerosis as described I* 
Ccslan and (luillain; (h) amyotrojflnc lateral sclerosis ty]>c, with the addi' 
feature of atrophy; (r) forms resembling FriedreielFs ataxia and the hen'l 
itary eerehellar ataxia; (d) forms resembling cerebral diplegia. 

In a majority of the easi*s the disease Iwgins in children between the seveiii 
and tlio tifteentli years. It mav not develop until the twentielU year. 
three, or four members of a family are nffcc'ted. Beginniug in tlie legs wH 
eharaelerislie spastic gait and all the features of an ordinary spinal paralv-i 
the disease may extend and atfiH't tlie arms, or there are added the syinptoi 
of multiple K'lerosis or of one of the other above-named atfintions. 13o\s a 
more often atfivtod than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (DOS). 

The pathology of the disease is still under discussion. 

Amaurotic Family Idiocy (Sadis^ Disease). — A remarkable form of 
fantile paralysis lias boon described by Saclis, Peterson, and Hirsch. The d 
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which iiixnlM'x iho fulirc^ni} iiiattoi of llu' truii.il 
BPi^ploins Ufi Munniariml hy S;u‘h> aio: 1. IV>rliu* ^lisimliaiu^ * iliii 
■pgi^ii^^early life (lir>t «)r u*ar) and |un}:n*‘'> |4> loial idhn v *J 

aiul ultiniateix n)iii{d(‘te paral\>i'« ol ilu* r\irt‘initirv. whuli may In 
liier Qaceid or sjin'^tu* .*>. tlnnaM'd. tn iioiiMal li-iidi'ii iflh'Xf.'* 

r Partial, follownl l>\ total l»liiidiu‘s< (inaiiiiar i liaiiL'^C". wiili 
jrophyof the optic ij«*r\o). Maru''iJiii> aiul doalli, u;>iiallv Udoro tin- mtoim 
jar. 6. Distinct familial t\|M‘. O* « a^ioii.il ‘'\iii]dom‘. an* '-iia 

gpius. li\ px'raeusiH, imp.iii mcnl of Tlii* paflu»lt»t;icHl ('liHiitrr* 

•e pnniifixe ly|H* of ilit* n*ii*lnal < oiivuliiiumN, imicio^vna. d»uiiK‘iaii\t 
tangos in tiu* largo pxiamid.d trlU. ali'tiiM* ol ilir i.iiigfiin.il lilm**', .iml 
x*roa''0 of iho lilin*'' ol tin* winio matloi. 'Tin* ldo»M| an* normal. 

Tlujre is al<o dogonoral loll of iln* pv r.iinici.il ioIiumii*' of (In* (onl (tf J*' caM*?^ 
cidk‘oh*il hy Saoli'^, 17 «H‘onrn‘d m s|\ fainilii*'. all in .low^, 

•1. KimV SM'im.irir I’vwm.xms. 

Erb ]ia> di'^c'iihcd a inploin giniip iMt<l« r Iln* (oiiu plilhi lo *>piiial 
paralysis, to wIikIi miuli attrnlion lia.*' horn ;!i\rn 'I'lir imini^ upon wlmli 
ho lays stn*>s an* a \ri\ giadii.il oiih*! x\i(h .i dr\rIopini‘nl lin.ills ol ilir fr.i 
turcs of u spa'-lK* paro''i>: tin* ^•lnloIl ri*l!o\r^ an* gnalU iiiin.i mI Iml iho 
niuscnilar rigidiiN in ^liglii m «onij>aiiMni with (In i x.iogn.iiMl dorp ti*(lo\rs 
TlioK' "is rarol} iniU'Ii pam. and iln* '•on^ory di.'l m h.ni< r^ an* tinial Iml llino 
may Ik* pura'^tliosia and iln* mnllo .^*11^111011. ’Tlio hl.iddoi and irtinni an* 
usually in\ol\od. and llino n 'o\ii.d iailiiio tn impoinno Nnd la ll\. im 
provoniciit not ml ro<jin*iit. \ majoiilx td Hi'lamo^td pa-ln p.ualx'i^ of 
adults not tin* k hiIi of ^lou < ompir^^ioii nf ihr (onl aio a—onalod willi 
syjihilis and Ih'Ioii*.: Io iIh- gnmp 

Erh thoiiglil lln* h -ion to ho a 'pooial foini ol liaiL^\or-bU m_j<*Iit !•'. Iml poi 
haps it should ho < I.i^^od willi lln* '*\^Iomi di-oa-O' iiinh*r llio namo lo\ir ‘-pa-ho 
spinal paralxsi^. 


7. Si<n\h\ia SrxsiK’ I* \i{ \ 1 x ‘-is. 


Foliowlni; any lo-ion «d lln* p\ lamidal liail ui- max liaxo '^pa-l k* paial\-i.- ; 
thus, in a tran-'Vor-o lr»ion of tin* Mud. ulioiln r lln m -nil of -hox lompu* ion 
(as in caries), olinmir mvohijv, iln pM*--iiio ij lumoi, oliroim moningo mvo 
litis, or rnultiplo mIoio^i^. do^n in-falion tako- pknr m tin* pxraiiinlal liaol-. 
below th(? point of di-oa-o 'I’ln* hg- -oon liKomr .-lilf and ngid. and lln* 
ndle.xes increa.-o. Iia-Iian ha^ -houn that in 1 tmipio^-ifm paiaplogi.i if tin* 

triiiisxerst* legion is ((miplotr. llio Imih- ina\ In* ihiMnl, wilinml iin ioa-o in Iho 
rcileLxes — parnplhjir (d tin* I'lonoh. din- «onditifm of lln* paiiotil 

in thov(‘ M'oondarx fomi- xain*- \m\ nun h In ( hmiuc 111 x 01111 -. or m nuii 
tipJe sclomsis In* max In* ahio to walk about, iml with a ehai.n tou'-l n* pa-tn* 
put. In the compn-'ion mxiiiii'. in fraMuio. im in r*aiio-, ilimr* may ho 
toinplete h)SN of poxxr*? xxith ngnlitv 

It muy he dillieult or oxm iinpo--ihlo to di-lingiJi-h tln-^o ra-o- from Ihoso 
primary .spastic paralysi*- Ikliaiuo to In* plater! ijfn)n I lit; assor'iHtml 
symptoms; when the-e are ah'>(*nt no dc-linite iliagno'Js as Io the euU'yO of the 
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6. Hystehioal Spastic Paraplegia. 

There is no spinal-cord disease which may be bo accurately mimiCKea W 
spastic paraplegia. Jii the hysterical fonn th^ is w^ting, the senaoi 7 ^aym |^/ 
toms are not marked, the loss of power is not complete, and thcre^iaMjlSt that v 
ejdcnsor spasm so cliaracteristic of organic disease. The reflexes are, as a 
rule, int*i(;as(Hl. The kiie(*-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
cloiius, ‘Sine to a half-voluntary contraction in the calf muscles.” A true 
cloiiiis docs ()C(;iir, liowcver, and there may be the greatest difiiculty in deter- 
mining wlicllicr or not the case is one of hysterical paraplegia. The hysterical 
contracture will be consulei'ed later. 

C. SVSTKM DISEASES OF THE LOWER MOTOR p.GMENT. 

1. Chronic Anterior Polio-myelitis 
(rrof/rrssiiw MiiscAilar Atrophy — Aran-Vuchenne) , 

This disease has been considered as one of the types making up the pro- 
gressive (central) muscular atrophies. In certain rare cases the process is 
conlined to tlie lower motor segment. They, however, ditfer so little clinically 
from many of ilu* cases in which .the pyramidal tracts are involved that it 
seems better to make no sharp distinction between them. The same may be 
said of chroinc bulbar paralysis. 

2. OrilTTfALMOPLEGIA. 

« 

This disease is at limes due to a chronic degencral ion of the nuclei of tho 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg- 
ment. It is treated of in coniK*ction with the other ocular palsies for the sake 
of simplicity and because aU ophthalmoplegias are not due to nuclear disease. 

3. Acute Anterior Polio-myelitis 
{Epidemic and Sporadic). 

Definition. — An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter' 
liy an acute myelitis of the anterior horns. 

Etiology. — Small ejudeniics have been described from time to time, par- 
ticularly in Norway and in the TInited States. Tn 11)03-0 there were in the 
former country many outbreaks — 1,053 cases in all, with 115 deaths. In 
1007-8 a serious e[)idemic occurred in New York City. About 2,000 cases 
occurred, with 0 to 7 per cent mortality. Harbitz and Schiel in their mono- 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in (Christiania: 
some years ago Med in reported two outbreaks in and about Stockliolm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn niontlis have been the periods of the 
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j|imtflgt4mmber of cases. A special feature of this form is tlio laiT^o luiii 
The, sporadic form is a widely distributed disease elnldron fi 

«eo^d to the fourth year. It rarely proves fatal. For l‘Jt)5 no l asi's 
in the Kegistrar Generals retunis for Fiigland and Wales. Si 
fiif’fl oh^rvations show that the incidence of llu* (lisease is greale>l in 
rammer. The cause is unknown. It has been atliihnIiMl to colij, «)\ere\eiU 
i nd,_ to falls. From the days of Mephiboslu'lh infantile paral\'-i> lui" 
attributed to the carelessness of iiurK's in letting the children fall In son 
adults ovcrcA’ertion may have an iiiHuence. 1 saw one c.i'^t* which follow 
unusual effort in a football match. In the recent cpidcniic.s the haclcnolo, 
of the disease has l)eeii studied, but without delinite rcsnlis. 

Morbid Anatomy. — In the epidemic form wnle-spreail cliangcs are m 
witli. Harbitz and Schiel report on I'J eases, 'riierc wa.^ notliin*: in tl 
throat or nose. In the spinal cord the gray Jii^tter was chielK alTccicd. tl 
anterior horns nit>re se\erely and in close ndalion with I he l)looil-\»‘s-f| 
The ganglion cells were greatly degenerated, 'riimv wen* cliangi‘s in the pi 
ainter with lymjihocytie infiltration. Aho\e lh(‘ I'ord this slight iiilill r.il lo 
)f the pia could also he traced even to the lieniisplu'res. In ihe nicdnlla am 
)i»^& many of tlie nuclei were inxohed in a liieiiiorrliagic inllainnial ion. am 
nfiltiations and degenerations were found in the giay mailer of the lienii 
pheres. in the severe (‘as<‘s the aiialoinical pu'inie is that of a dilViisi 
loningo-myelilis and enoeplialitis. In the mihler uises, too, the <*hangc'' I’onm 
^cre very wide-spread. 'J'he morbid anatomy of ili(‘ sjiorailic form lias hem: 
arefully studied. In his (Joiilstonian lectures. I!)0|, lhi/./,anl giw‘'- m full 
C'tail iho lesions which arc those of an aente ha'inorrhagic polionivelitm. In 
ises ift which the evamination is not made for si>ine nionih'i or >cars Ihn 
innges are very characteristic. Tlie ventral. coi nii in tin* alVcclcd region is 
greatly atrophied and the large motor cells an* either cntir(*l\ aliscrd or only 
a few remain. The afTected half of the cord may );c considerably smaller than 
the other. The ventro-laleral column^ may sliow slight sch'rotic change'-, <'liiclly 
in the pyramidal tract. 'Flic c()rres|)omling vcnUal m*r\e roots arc aln)|d!ic(l, 
and the miisi'les arc wasted and gradually undergo a fatly ami sclerotic change. 

Symptom8.-?rhe epidemic form ]>resents spenal features. I lia\(‘ aln*a(ly 
mentioned that young adults are freipienlJy atlaiked. 'riierc are rcmarkahle 
aliOi’iive forms — cases with transient fever, headaches, vomiting, twulcliing^ of 
the limbs, hut without snhse(pient paralvsis. Hid bar cas(*s ba\(* occiirr<*(l in 
which the localization was in the medulla w’itli a rajiid course of from two 
to eight days. Ami, lastly, there are a few casi*s w’ltli the symptoms of an 
acute moningo-cnceplialitis, coma, conviil<ion<, rigidilv. wntbont local paralysis 
These features w’ere noted hy many observers in the Xow York epidemic. 

In a majority of the eHs(»s of the sporadic form, after ^liglil indi.'-po^i- 
tion and feverishness, the child i< noticed to have lost the ii^e of one limb. 
Convulsions at the outset are rare, not eon-tant as in tin* acute* c(*r(*bral 
palsies of children. Fever is usually present, tin* temperature ri'-ing to lOT, 
sometimes to lO.T’. Pain is often complained of in the oarlv s’tag(*s. This may 
he lo(*alized in the hack or between the shoulders; any jiressure on the paralyzed 
limbs nun he jiainful, causing the patient to cry out wdien In* is nio\c<l in bed. 
I’he paralysis is ahnijit in its onset ami, as a rule, is not progic-sivc, hid r(*a('ln's 
ds maAimiim in a very short time, even wdthin twenty-four hours. It is rarely 
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generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the hseniorrhagic character of the 
early lesion supports. The distribution of the paralysis is very triable. Its 
irregularity and lack of symmetry is (piite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs;'or it may 
be a crossed paralysis, the right leg and the left ami. In the upper extremi- 
ties tlie paralysis is rarely complete and groups of muscles may be affected. 
As llemak has pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors oMhe fin^rs 
and wrists. This distribution is due to the fact that jnuscles acting function- 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles arc more 
affected than the hamstrings and glutei. The mu^cles of the face arc very 
rarely, the sphincters hardly ever iiivohed. While the rule is for the paralysis 
to be abrupt and sudden, there arc cases in which it comes on slowly and takes 
from tlirec to fixe days for its d(‘\clopment. At first the affecled limb looks 
nalural, and as children bctwomi two and tlmwj are usually fat, very little 
change may l*e noticed for some tunc; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and dabby, llsually as early as the 
end of the first week the reaelion of degeneration is ])resent. The nerves are 
found to have lost tluur irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a Avoaker current than is normal. The paralysis remains stationary 
for a tiinej^and then there is gradual improvement. Complete recoNcry is rare, 
and, when the anatomical condition is considered, is siiireely to bo expected, 
d he large motor cells of the cornua, wdien lhoroiighl\ disintegrated, can not be 
restoriMl. In too many cases the improvement is only slight, and permanent 
paralysis remains in c(‘riaiii groups. Sensation is unalfected; the skin reflexes 
are absent, and the deep redoxes in the affected muscles arc usually lost. 

When the paralysis persists the wasting is ext i cine, the growth of the Ixmes 
of the affccti'd limb is arrested, or at any rate relaril(‘d, and (lie joints may be 
very relaxed; as, for instance, wdicn the deltoid is affected, the head of the 
humerus is no longer kept in contact Avith the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. — The nindition is only too evident in the majority of cases. 
There is a^Haci'id.Mlabby paralysis of one or more limbs w'hich has sot in 
abruptly, ddie rapid wasting, the lax stale of the inuscles, the electrical reac- 
tions, and the absence of ledexcs distinguish it from the cc_rebral palsies. In 
multiple neuritis, a rare disease in childhood, the jiaralysis is bilaterally sym- 
metrical, ^affects the muscles at the periphery of the limbs, and is combined 
Avith sensory sym[)loms.L The pseudo-paresis of rickets is a condition to be 
carefully distingiii^lied. In this the loss of pvver is in the h'gs.j^rajiid atroph\ 
is not present, and certain moATinents are possible Imt painful. 'The genera^ 
hyperapsthesia of the skin, the charaeteristie elianges in the hones, and thejif 
fuse sweats aj;e present. Disease of the hip or kiu'c may jiroduee a pseudo 
jiaralysis which with care can be readily distinguished. Limp chorea may als( 
lie confused with it. 
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Prognosis. — Tlio onllook in any (Usu for (‘<nrii)l(’lf i-ccomm-n i'< bad, Tli 
natural coufjsc of llio disease bo borne in niind ; (lie ''iiddc'ii ohm*!, tit 
Iftpid but not pro^n‘t*>si\o loss of jiower, a stationary pi’riod, then maiked ini 
provement in certain jniiH'Io groups, and linallx in main eontiael ni-c 
and deformities. There is no other disea.so in \\hi(‘h tin* pln^ieian i< oflo' 
subject to unjust eritieism, and the friends slioiild Ik* lold at tlu* oiiIm'I tha 
in the severe and exh'ntdxv ]iaralv''i.s eomjilele reeoxery .should no! he e^Hvled 
Tlie best to he hoped for is a gradual restoration of power in ((‘ilailj mu.sek 
groups. In ehliniating tin* jirobahh* gra<le of ])ermaneiil paralx.si.s, the elyelrii'a 
examinatidn is of great \alue. 

Treatment. — The tri'almeni of aeiite infanlile paral\sis has a bright am 
a dark ^ide. Jn a easi* of anv (‘\l(‘nl eonipleii* reeo\ei\ imii not Ik* ('\p(*eletl 
on the other liand, it is n'liiarkahle how miieli impiovemeiil ma\ (Iiialh lake 
place in a linil) which i.s at first ('oniplej(‘l\ Ihurid and liel|.l ess 'Phe follow- 
ing trealinont may he pur.siu'd; Jl s(*en in the fehrih* .sj.igi', a brisk la\ali\(‘ 
and a fever mixtun* iua\ he gi\en. The eliild should he in h.-d^nKl (he affeeti'd 
limb or limlis wra])p(‘d in ('otton. As in the great uiajonh of ea<es tlu* 
damage is alreadv done when tlu* plnsniaii \> e.dled and I he jIim'.im* mak(‘s 
no fnrilicr ]u*ogr(*s,s, the apjduation ot hlist(‘is and other foiius of eountor- 
indtation to the hack is irrational and only erm'l to tin* child. 

The general nutrition should he earefulU mainiained l»\ feeding the 
child A\ell, and taking it out of doors exer\ dax. As >ooii jis the child can 
bear friction the affeeted ]mrt should be ean'fiillv rubbed ; at Hist oik-c a dav, 
subsequently morning and e\eniiig. An\ intelligent nioih(‘r (un he taught .s\'>- 
tematieally to mb. km*ad, and juiieh the niuseh's. u-ing (‘ither I Ik* ban* h.ind 
or, better still, sweet oil (»r eod-li\er oil. This is wt)rth all the othei iiiea-ui^'s 
advised in tin* disease, and should lie sv.stemali('all\ practised for months, or 
even, if neee.ssary, a \e.ir or more*. Mleetrieitx has a miieli iiiok* liniitc‘d u-e, 
and can not In* ('ompared w'ltli ma.'ssage in m.iiiil. lining the iiiitritioii of the 
muselos; d'lie faradie ( urr(*nt should be a]»plif‘d to (lio^e muscle- which 
respond. The osseiiec* of IIk* trealim'iit is in luamlaiiiing the niilritioii of the 
mii.seles, so that in tlu* gradual improv(*nu*nl wIikIi take- place in paits, at 
least, of the affee((*d x'gments of tlu* cord the motor impulses mav have to 
deal with W'ell-nou ri. shed, not aliopliied muscle film-'.. 

/Of niodieines. in the <*ail\ stage* (*rgot and helladonna have hec'n warmly 
roeommend(Hl, hut it is iinlikelv that they have* the slighl(*st inlliu'iice. Later 
in the disease strychnia mav be u^nl with advantage in one or two minim 
do.ses of the liquor slrvehnime, wliieli, if it has ne other etfeet, is a ii.seful tonic. 

Tlie most distressing ea<es an* those w'hieli come under the noti(*e of tluj 
physician .six, eight, or tw<*Ivc‘ moiitlis after the onset of the paralysis, w'lien 
one leg or one arm or liotli leg'' are tlaeeid and have little or no motion. Can 
nothing he done? A careful elect neal ((\st should he maih* to ascertain wlrieh 
Tiinsclos re.sjHiiid. Tliis mav not he apparent at fii^t, and s«>\eral applications 
may he nece.ssary before any ('onlractility is noticed. Witli a f(‘w^ lessons an 
intelligent mother can lie taught to use the (*leetricity ns well as to ajiply tJie 
massage. If in a ca.so in wdiieh tlu* paraly.sis lias histt'd for six or eight months 
no observable improvement takes place in the next si.x months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 


I 
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care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applLed^ 
apparatus. Surgical measures, particularly the transplantation of tendolA 
from intact to paralyzed groups of muscles in order to restore the molbr Bal- 
ance of the extremity, liave proven of distinct advantage in many cases. A 
largo number >of those operations have been done in the past few years. Veiy 
ingenious and complicated procwlures are often carried out, and the partii 
transference of function from a flexor to a paralyzed extensor, or from a pro- 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to be 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be gi'cat wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

Tlie subacute form, the paralifsie gmerale spinale anUrieure suhaigvs of 
Duclieniie, is in all probability a peripheral palsy. Tlie paralysis usually begins 
ill the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry's) Paralysis. 

Definition. — An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira- 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology. — This disease occurs most commonly in males 
between tlu* twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it is 
a peripheral neuritis (Ross, Neuwerk, Barth, and many others). Kpiller 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug- 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso- 
lated in pure culture in one case a micrococcus {M, tliemlis), and found 
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organism in large numbers in the tissues outside Ihc s|)iii;il dura. Sec 
that it is a functional disorder witiiout a rocognizahle aiialo*miea 
Becent negative autopsies support this view. While wailing for addi 
tonal light, we may regard the disease ns an aeiiti* poisoning of (he lowei 
lotor neuronos. 

It Symptoms. — ^Weakness of the legs, gradually j)rogressing, oflen wilh loler- 
able rapidity, is the first symptom. Jn some eases within a f(‘\\ hours the 
pwalysis of the legs becomes complete. The museles of the trunk are next 
affegted, and within a few days, or even less in more aeiile caM-s, the arms 
are also involved. The neck muscles are next attaeked, ami linally (lie museles 
of respiration, deglutition, and articulation. ^^The rellexes an* hsl, hut the 
^^my^cles neither waste nor show electrical changes. /J’lie sensory syniploms are 
variable; in some cases tingling, numbness, and hvjiera'Ilu'siM ha\e Urn 
present. Tn the more eharnetcrist ic easts sensalion is inlaci and I lie sphinelers 
arc nninvolved. Enlargement of (he sple<‘n, which oec'urn'd in llu' onI\ (wo 
cases in my wards, has Ixjcn notie(\l in s<‘veral other eases, 'riu* t*ourso f>f the 
djfcicasc k variable. It may pro\e fatal in h^s than t^^o dav<. OIImm- cases 
persist for a week or for two we(*ks. Tn a large ])n)por(inn ol llu* the 
disease is fatal. One patient was kept alive for 11 days In arlHit'ial respira- 
tion (C. L. (Ireene). 

Diagposis. — 'Phe diagnosis is diflieiilt, ])arli('ularl\ from eerlain forms of 
multiple neuniis, and if we include in Landr\\s [)aralysis llie i jim's in which 
sensation is inv()lv(Hl, disl inetion ladwoen the Ia\o aircclions is impossihle. We 
apparently have lo recognize the existence of a rajiidly advancing motor par- 
alysis without involvement of the spliincters, without wasting or* elect neal 
changes in ilie muscles, witlumt trophic lesions, and willioiil fever — features 
sufficient to distinguish it from either ihc acute c(Mitral inyi^litis or (he polun 
myelitis anterior. It is doubtful, liowever, whelluM' ili(‘s(‘ characters always 
suffice to enable us to ditfereniiate tlie cases of muUi])h‘ neuritis. 

IV. COMBINED SYSTEM DISEASES. 

When the disease is not contined within the limits of either the atferent 
or -efferent systems, hut affects botli, it is known as a annhinrd .sjf.slnih (h^rnsr. 
Some authors contend tliat tlie disea.s(‘s usually clash'd und(‘r this licjid are 
not really system diseases, hut are diffuse jiroecsse^. This is the \ mwv tak(Mi 
yy J^ydon and (joldselieider, who liniil the term system <liscase to loconiotr)r 
itaxia and progressive muscular atro[)hy. 

In certain cases of locomotor ataxia which lane run a fairly ( vfiic-al coiirMj 
here may be found after death, besides the anatonucal picture corre''p«)nding 
o this disease, a moderate degeneration of th<* ]»\ramida] tracts aii<i of llui 
’ontral horns. In progressive muscular ntrofiliy. on the other hand, then.* 
nay be degeneration in the dorsal column‘>. During life tlicM- secmidary in- 
olvcments of other systems, as tliey may he termed, niav or may not ho 
accompanied by demonstrable symptoms, and when such do occur they make 
their appearance late in the disease. 

There is anotlier group of eases in wliieh from the very tirst the sym})tonis 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary c*omhinod system disease is usually limited. 
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1. Ataho Pahapleoia. 

0 

This name is applied by Gowers to a disease characterized cliniolly l^JI ^ 
combination of ataxia and spastic paraplegia, and anatomically by iuyolyeiif^^ 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. ExpQguralo.JCOld ansi 
traumatism liave been occasional antecedents. In striking contrast to ordi- 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are 'a sclerosis of the dorsal columns, which is 
not more marked in the lumbar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
^annular sclerosis. Marie believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. An unsteadiness in the gait gradually develops with progressive weak- 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, liigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a wcll-cliaractcrized feature, and the ditficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent -of the feet, is not often seen. The inco- 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu- 
ally become involv(;d. Eye symptoms arc rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char- 
acteristic features. The absence of ocular and sensory symptoms is an impor- 
tant point. 

2. Pkimaky Combined ScLKnosrs (Putnam). 

The studies of J. J. Putnam, Dana, Bastianolli, Pisien Russell, Collier, 
and Batten have separated from among the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E.AV. Taylor). 

Of Putnam^s 50 cases, 31 were women, all but 5 above thirty years old. 

A majority of the patients were of small stature and slender frame, and in 
many there had been a general lack of vigor and a chronic pallor and debility; 

7 presented profound anaemia. ^Phere was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thi^e 
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(1) cases of profound aiuvniiji (and ono may add of rat*lu'\i:i), 
ilhich duri^ life no symptoms wore present, bid jm wliieli lliore weiv'foin 
{bambined scleroses of the cord post mortem ; (2) eai4‘s of progressive pi'rnieien 
.]|Daemia^ in which spinal symptoms have occurred; (;i) eases of eliron 
^^erosis t)f the cord, in wliich there occurs, as a seeondaiy feature, a sevei 
siuemia. 

The symptoms are both sensory and motor. Tbe onset fs usually wit 
.Qiunbness in the extremities, ])ro^ressive loss of strength, ami enuieiaiioi 
Paraplegia gradually develops, before which there have biHUi, as a mb', sjiasti 
symptoms with exaggerated kiKHJ-jerk. The arms are alfeeted less iban lb 
legs. Mental symptoms suggestive of dementia paralytica may develop towan 
the close. 

3. IlEREDiTAaY Ataxia (Frirdrfich's Ahu-ia). 

In ISGl Friedreich roijorted 6 cases of a form of hereditary ata\ia, am 
the affection has usually gone by his name. IFnforlunatc'ly, fumimnodonu. 
multiplex is also called Friwlreich’s disease; so it is best, if his mnm‘ is iistu 
in connection with this affection, to term it Frii'dreieirs ataxia. It is a ver^ 
different disease in many respects from ordinary tabes. It may or may not 
be hereditary. It is really a family disease, sevei al brotluu’s and sisters being, 
u a rule, afftx*tod. The 1 13 cases analyzinl by (Jrillilh occiirreil in 71 unrelaliHt 
families. In his series inheritance of the disease itself occurred in only 33 
'^es. Various influences in the parents haxe lieen noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of tlie 113 cases, Sb W(‘re males 
md 57 females. The disease sets in early in life, and in (irillitl/s seri(‘s 15 
KKJurred before tbe ago of two years, 33 before tbe sixth year, 15 Ixdwijen 
he sixth and teutli, 20 between the eleventh and fiftiKuitli, IS between flie 
ixteenth and txventictli, and 5 between tbe iMcntieih and twiuily-lifth yi‘ars. 

The- morbid anatomy shows an e.xtensive sclerosis of tlui dorsal and lateral 
columns of the spinal cord. 'Hie periphery, and Die (jorcbellar tracts are usu- 
ally involved. Tlie observations of Dejerine and Ixilulle are of special interest, 
since they seem to indicate that the change in Ibis disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this viexv, Friedreich’s disease is a gliosis of tbe dorsal columns 
due to developmenlal errors; Imt the question is still unsettled. 

Sjnnptoms. — The ataxia differs somewhat from tbe ordinary form. 3flio 
■ incoordination begins in the legs, but the gait is peculiar. It is swaying, 
irregular, and more like that of a drunken man. Tliere is not the oharactenstie 
stamping gait of the true tabes. Itomberg’s synijitom may or may not be 
present. The ataxia of the arms occurs early and is very marked ; the move- 
ments are almost choreiform, irregular, and somijwhat swaying. In making 
any voluntary movement the action is overdone, the prehension is claw-1 ik(‘, 
and the fingers may bo spread or overextended just before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. 3’hero is pre.scnt in many eases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended— irregular, oscillating move- 
ments of the head and body or of the extended limb. 
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Sensory syin])tonis arc not usimlly pres(nit. The deep reflexes are lost early 
in the*diseasc, and, next to the ataxia, this is the most constant and important 
symptom ( Striimpell ) . The skin reflexes are usually normal, and ?he pupi|lATv 
raJilcx. to li^hL is practically never alTected. 

Nyslaj^mus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
e(|uinus, and tlu* ])ationt walks on the outer edge of the feet. The big toe is" 
flexiMl dorsal ly on the first phalanx. Scoliosis is very common. 

Trophic lesions are rare. As the disease advances paralysis comes on and 
may ultimately be complete. Some of the patients never walk. 

Disturbance spi!ech is common. It is usually slow and scanning; the 
ex])ression is often (lull; the mental power is, as a rule, maintained, but late 
in the disiiase biicomes imjniircd. 

Diagnosis. — The diagnosis of the disease is not dilhcult when sevijral mem- 
bers of a family are airccied. The onset in childhood, the curious form of 
incodi’dination, the loss of knee-kicks, the early talipes ecpinus, the posi- 
tion of the great toe, the scoliosis, the nystagmus, and scanning speiich make 
up an unmistakable picturi*. 'Flie disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not set in until 
after the thirtieth year. 

The alfeciion lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerehellar Type. 

There is a form of herediiary ataxia, d(;scribcd by Marie as cet&hitiar 
MrJidQraLaxia, which stalls later in life, after the age of twenty, with‘ disa- 
bility in the legs, but the gait is le.ss ataxic than ‘^groggy.” '<Tho knee-jerks 
are retained, and a spastic condilion of Ihe l(‘gs ultimately d(welops. There 
'"is no scoliosis, nor does club-foot d(*velop. Sanger Brown’s cases, 25 in one 
family, and J. 11. I^^elf’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cas(*s. 

4. Buooukssivk Interstitial llYPERTRoriiio Neuritis op Infants. 

Under this imposing title Dejerine and Sottas described a rare and inter- 
esting atfection. It is a family disease, and begins in early life. The symp- 
toms are those typical of locomotor ataxia, to which is added progressive mus- 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hy|)er- 
trophic neuritis with hceondin-y involvement of the dorsal coliunns of the cord. 
This disease has lx*en associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is (piite distinct. 

5. Toxio Combined Sclerosis. 

Certain poison.^ cause clianges in the .lateral and dorsal columns of the 
cord that resenible those of the combined system dis( 2 aaes. They have been 
jdfimonstrated in pellagra and in ergolj«m, and have already been described. 
In pernicious anmmia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0 . DIF^SE DISEASES OF THE NERVOUS SYSTEM. 

L AFFECTIONS OF THE MENINGES. 

Diskasks of tjie Duka iIJatkk ( rarhi / mniinyiliM ). 

PaohymeningitiB Externa.-/rGiiJiKUKAL. — lIujiiuii:i;hM<ro ofliMi ooiMirs an } 

> rggslt of JcMtufe. Inflammation of llio oxltM-n.-ii Isimt of ilu‘ dura is rare 
j^Cwies^of thabono, <^d]ier oxfension from lunklbi-oar difcOObc or due to 
is tho principal cause. In the svpliditic east's there may lu* a K'-eai Ihiekoiun^. 
of thp.mnor- table and a lar^e collection of jtus between the dura and the bom' 

Occasionally the pus is inliltrah'd between tiu' Iwo la\ers of llie dura malei 
or may extend tliroii^rh and eau‘'e a dura-araeliiiilis. 

The symptoms of external pach\meninj:itis are imleliuile. In the syph- 
ilitic cases there may be a small sinus communicating^ w itb the exterior. (\un- 
pression sym])loms may oiriir wdth or wwlluiiit paralysis. 

Sg tN A tft — An acutt* form may occur- in sxpliililic alVeclums id the bones, 
^in tumors, and -in aueun-'in. Uie s\mptoms art' ihoM* of a comprcs-'ion of 
the cord. A chrome form is much more common, ami is a coiislani acetun- 
panimeni of fubereulous earic'i of tlu' spint'. 'PIm' uilernal siirf.ice of the dura 
may bo smooth, while the exb'rnal is roii^h and co\er(‘d with caM'ous masses. 
The entire dura may be surrounded, or the process may be con tim'd to the 
ventral surface. 

Pachymeningitis Interna. — This occurs in thrci' forms: (I) IVeudo-mem- 
branous, (2) purulent, and (II) ha‘inorrha<;ic. The lirst two an' iinimporlanl. 
Pseudo-nicinbiaiious intlainmation of tlu' linin^^ memhi’aiie ol llu' dura is iTot 
usually recognized, hut a mo.st characteristie (‘xamplc of it eamc iimlcr my 
observation as a sec-oiidary proee.ss in ])iieiimonm. IMiriileiit paehymcnin^ntis 
may follow an injury, but is more wmimonlx thi' ri'sult of ('xteiision from 
inflammation of the^da. it is remarkable how rarely pus is found hi'lweeii 
the dura aud arachnoid memhraiies. 

H^aiMOKKNAmc Paciiymkni.nuitks (llamaluma of Lhe Dura Malrr). 

Cerebral Form. — This remarkahle condition, first descrihi'd hy Virchow, 
is vciy rare in «rciieral medical practice. During tea years no uistaiici' of it 
came under my observation at the Montreal (Jeiieral Hospital. On llu' other 
hand, in the post-mortem room of the lMuliulcl[)hia Hospital, which reeciviid 
material f roin^ a large aliiisiioiise aud asylum, the* cases w^erc not unconimoii, 
and within three months I saw’ four cbaractcii.’?iJO examples, tliri'e of w'liieli 
came from the medical ward.s. 7'he freipiencN of llii' coikIiIiom in asylum work 
may be gatliered from tlie fact that in 1,1X5 pc^t mortems ;ii the (io\crnment 
Hospital for the Insani', Washington, to .juiii' l!(i. lSb7, llieri' were Jb7 cases 
•with ‘‘a true neo-inembrane of internal pacbvuieningilis ” ( Illackburn). Of 
these cases, 45 were chronic dementia, 37 w'eri' general parc.sis. 30 senihi de- 
mentia, 28 chronic mania, 2cS chronic melancholia, 22 chronic epileplic insan- 
ity, 6 acute mania, and 1 case luibecjlity. korly-two of lhe cases w'crc in 
persons over seventy years of age. ^ 

It has also been foundiin profound antL'inia and othoivli'»caw)s of tho blood 
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and of.tbeLblood-vesscls, and is said to have followed certain of 
fevers' Herter has called attention to the not infrequent occur^ce of the 
i. lesion in badly nourished, cachectic children. 

TlunRorJ)id anatoniy is interesting. Virchow’s view that the delicate vaa- 
cular mcnibrane precedes the hacjiiorrliagc is undoubtedly correct. Practically 
we see one of , three conditions in these cases: (a) subdural vascular mem- 
branes, often of extreme delicacy, formed by the penetration of blood-ves^ls 
and granulation tissue into an inflammatory exudate (so-called “organiza- 
tion” of an inflammatory exudate) ; (b) simple subdural hoBmorrha^; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of luemorrhage — simply a 
fibrous slicet of varying tliickncss, permeated with large vessels, which may 
fonn beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the hamiorrhage is probably the dural vessels. 
Huguciun and others liold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eaj*ly stage of the condition there is no evidence 
of this; on the other hand, tlie highly vascular subdural membrane may be 
seen covered with the thinnest ]x>ssible sheeting of clot, which has evidently 
come from tlie dura. The subdural haemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, csjiecially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
inVhich the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivduig found in J35 cases of haemorrhagic pachymeningitis from 
the Berlin Pathological Institute that per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms arc indefinite, or there may be none at all, especially when 
the liaimorrhagcs are small or have occurred very gradually, and the diagnosis 
can not be made with certainty. ’ Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may; be hemi- 
plegia. The most helpful symptoms for diagnosis, indicating that the haemor- 
rhage in an apoplectic attack is m(*ningcal7arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqg^xtent, accompanied by symptoms whicli 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form. — The spinal pachymeningitk interna, described by Char- 
cot and Joffroy, involves chiefly the cervical region (P. cervicalk hyper- 
trophica). I'he space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to liavc developed 
within, not outside of, ilie dura mater. Tt is a condition anatomically 
identical wilh the liaMiiorrhagic pachymeningilis interna of Hie brain. The 
cord is usually compressetl ; the central canal may lie dilated — hydromyelus — 
and there arc secondary degenerations. The nerve roots arc involved in the 
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growth and are damaged and coniprosstHl. The exliMil is Narijihh*. li may 
'limits to segment, but more commonly invohcs a considiM-abh* porlion ( 
the cervical enlargement. The diseases is ehronie, and in some ra^es [)resi*n 
a characteristic group of symptoms, 'riiere are iiileiiH* neiiralgie pains in tl 
course of the nerves whose roots are invohed. Tlu'v are elnelly in the arn 
and in the cervical region, and vary greatly in inteiiMty. 'riiere ma\ lu* hy|K' 
eesthesia with numbness and tingling; atrophic clianges nun de\i*lop, and Hum 
may be areas of amesthesia. (Jradually niolor dislurbances appear; the arn, 
become weak and the muscles atrophunl, ])articularly in ctM’tain groups, as th 
flexors of the hand. 'Phe evlensors, on the otluM* hand, remain inlaci, so tha 
the condition of claw-hand is gradually ])rodiici‘d. The grade* of llu* alroph 
depends much upon the extent of invoIvc'iiuMit of tlie i(‘r\ical iummi* roots, aiu 
in many cases tlie atropliy of the musch‘s of the shoiildiM’s and arms become 
extreme. The condition is one of cerMcal paraplt‘gia. wilh c'onl racliire.- 
flexion of the wrist, and typical main vn UMially lu'fore tlu* arms ar 

^eatly atrophied there are the symptoms of what tlu* Tn'iieli writers ieni 
the second stage — namely, inxolvemenl of the low’(*r e\l remit Tes and llu* grad 
ual production of a spastic paraplegia, which may de\elop M‘\cral months aftei 
the onset of (lie disease, and is due to secondary changes in the cord. 

The disease runs a chronic course, lastipg, ]u‘rliaps, two or more years 
In a few. instances, in which symptoms pointed d(‘linit(‘ly to this condition 
recovery has taken place. 'Plie dibcase is to be distinguished from am}olrophi( 
lateral sclerosis, syringomyelia, and Jyinjors. From tlu* first it is separati‘d by 
the marked seventy of tlu* initial pains in the lu'ck and arms; from the second 
by the absence of the sensory changes characten^tu; of syringomyelia. P'roin 
certain tumors it is very dilliciilt to distingui>li ; in fact, tluj tihrinous layers 
form a tumor around the cord. 

The condition known as hwmaloma of the dura mater may occur at any 
part of the cord, or, in its slow, progressive form — pachymeningitis hicin- 
orrhagica interna — may bo limited to (he cerMcal region and produce the 
SA^mptoms just mentioned. It is sometimes extensive;, and may coexist with 
a similar condition of the cerebral dura, (‘y.sts imiy occur tilled with luem- 
orrhagic contents. 

Diseases op the Pfa Mater {Acute Cfrehro-xpiml LeplomcningiL'is) . 

Etiology. — Under cerebro-spinal fever and tuberculosis the two mnst im- 
portant forms of meningitis have bmi described. Otlier conditions with wbicli 
meningitis is associated are: (1) The atmla fveorx, more* jiartieiilarly [uicn- 
mx>nia, erysipelas, and septicicniia; less f|||[juently small-pox, typhoid fever, 
sQarlctiever, measles, etc. (2) Injury or dkease of the bones of ike skull. 
In this group by far the most freipient cause is necrosis of the petrous ])orlion 
of the temporal bone in chronic otitis, (fl) Extension from disease of the 
Meningitis bus followed perforation of the skull in sounding tlie frontal 
sinuses, suppurative disease of tluMi sinuses, and necroses of the cribriform 
plate. As mentioned under cc^ebro-spinal fever, the iiif(‘ction is thought to 
l)C possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclcrosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be* 
useful to the student : 
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cS 


f 1. Of ccrabro-spiiiHl 
1 fever. 

I 2. Piieumococcic. 


} (A) KpXniiL jDil'looocous intracollularis. 
1 Meninges involved alone or in a general ) 
j pneuinococus infection. ) 


tneamoooooiu. 



1. Tuberculous, 

2. Pneumo- J 

eoceic. 1 


3. Pyogenic, 

4. Mi sc el la- ( 
neons acute < 
inrectioua, ( 


(a) Secondary to pneumonia, en- 
docarditis, etc. 

{b) Secondary to disease or injury 
of cranium or its fossa'. 

(«) Following bxjul disease of cra- 
nium or a l(xjal infection elsewhere. 

{b) Terminal infection in various 
chronic maladies. 

In typhoid fever, inlluenza, diph- 
theria, gonorrha'a, anthrax, actino- 
mycosis, and other acute diseases. 


Bacillus tuberoulosifl^ 

‘ Pnoumococcus. 

Various forms.of stapjiy* 
" lococci and streptococci. 

Typhoid bacillus, influ- 
• onza bacillus, diphtheria 
|l bacillus, gonococcus, etc. 


Morbid Anatomy. — Tho basal or cortical meninges may be chiefly attacked. 
The degree of involvement of the spinal meninges varies. 'Jji the form asso- 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to tho cortex. ' in extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non- tuberculous form in cliildren, in the meningitis of chrooic 
Bright’s disease, and in cachectic conditions the base is usually involycd. In 
the cases secondary to pneumoiita ilie effusion beneath the arachnoid may bo 
very thick and purulent, completely liiding the convolutions. The ventricles 
also may be involved, tliongh in these simple forms they rarely present the 
distention and softening which is so froiiuont in tlie tuberculous meningitis. 
For a more detailed deseniitioii the student is referred to the sections on 
ccrehro-spinal feviT and tubereulous meningitis. 

' Symptoms. — The clinical features of meningitis have already been de- 
scribed at l^gth in tlie diseases just referred to, and 1 shall here give a gen- 
eral summary. 1 have already, on several occasions, called attention to tho 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition wbieli may be produced by tlie poison of many 
of the spe(Mtlc fevers. - In the eas(*s of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfeeted, the disease is unrecognizable, since 
identical symptoms may he produced by intense engorgement of the meninges. 
In typhoiil fever, in which meniTigitis is very rare, the twitcliiiigs, spasms, and 
retractions of the neck are almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmaclier's cases show, the typlioid bacilli may be 
present in th(‘ exudate. 

A knowledge of tho etiology gives a very important clew. Thus, in middle- 
ear disea^o the development of high fever, ilelirium, vomiting; convulsions, and 
retraction of the head and ne(;k Avould be extremely suggestive of meningitis 
or abscess. Headache, wliieh may ho severe and ooiitiiiuous, is the most com- 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when scniieornatose he may continue to groan and to 
place his hand on his lioad. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cades which 1 have st'cn in pneumonia, uleerative endooanlilis, or seplica’inii 
I ft - t . hPi fli m ple meningitts of children they may occur. Epileptiform attack 
^hidij?pffie and go arc highly characteristic of direct irritation of the corte.\ 
►Rigidiiy-ftnd spasm or twitchings of the iiuim'Ics arc more common. SLiirnos 
and r^aeUon of the muscles of the iwk arc im]M)rtant svmptcm'-:: hut the; 
are by no means constant, and are most frccjuent when tlu' iiillammation ii 
extonaixejon the meuinges of the cervical cord. ^ 'I’licn' may he trlbiuii'^. grittui^. 
of the teeth, or spastic eontraetioii of tlie abdominal muscles. Winuting i.‘ 
a common symptom in the early stages, particularly in basilar meiiiiigitis 
Co nstipation is usually present, jn the late stages the urine and fieccs may lx 
passeJmyoluntarily. . Optic neuritis is rare in the nuMiingitis of tlu* eorte\. 
but is npt uncommon when the base is involved. limilx' lays stress on the 
^hyp^^thesia of the skin and muscles, espirially of the museb’s of the mvk 
and calves. 

Important symptoms are due to lesions of tlu* n(‘r\i*s’jit the liase. ‘Stra- 
bismus or ptosis may occur. The facial nerve may he involved. |)rodueing 
slight pai’alysis, or there may he damage to llu* tifth nervi*? producing an- 
ssthii^ia and, if the (hihseriaii ganglion is all'ected, trophic elianges in the 
cornea. T he p iipds are at tirst contracted, siihsecpiently dilatecK and pc'rhajjs 
, The relieves in tlu* (‘\t remit les aie ofu*!! accentuated ut tlu* h(‘giu- 
ning of the diseasi*; later they ar(‘ diminisluMi or (‘iitiirly abolisln‘d. Herpes 
is common, particularly in the (‘pidemic form. 

>' Fever is present, mfMl(‘rate in grade, rarc'lv rising above In the 

non-tiiherculous leptomeningitis of dehilitat(*d children and in liright’s dis- 
ease there may b(* litih* or no f(*V(*r. 'The ])uKe mav hi* inereaM‘d in* fre(pi(‘ncy 
at first, though this is unusual. Om*. of tlu* striking featuivs id* the dis(iase 
is the slojyness of the pulse in relatji)ii to the t(‘niperature, (*v(‘n in the (*aply 
stages. Suhseipiently it mav lx* irn'giilar and still slower. The v(‘rv rapid 
emaciation which often (X'curs is doubth'ss to he referied to a disturhance of 
the cerebral inlli.ence upon nu*taholism. Kerings sign has Ix‘cn deserdx*d 
under cerebro-spiiial fever. Lumbar puncture* is (‘\ce(*dinglv valuable for 
diagnosis. Not only (bus this fr(*(pi(*ntly prove imli-piitahly the (*\i>tenc(! 
of an acute meningitis, but tlu* bacteriological e\amination may d(‘cide as 
to the etiological factor, and thus yu'hl a nuire rational basis for treat- 
ment. 

Treatment. — IMiere an* no rcm(*di(*s which in any way control the course* 
of acute meningitis. An icc’-hag slioidd lx* ajiplu'd to tlu* lu‘ad and, if tlu* 
subject is young and full-hhxxlcd, g(*noral c)r local d(‘pletion may lx* practised. 
Absolute rest and (juict should lx* (*njoincd. \Vlu*n disease of the (‘ar is 
present, a surgeon should lx; early called in (onsiiltation, and if th(*re are 
symptoms of meningo-cnccjihalitis which can in any w^ay he Icx-alizcd trephin- 
ing should be practised. An occasional saline purge* will do more to relieve* 
the congestion than blisters and hx-al di*pletion. 'I'lin warm baths, as rc'com- 
mended by Aiifroeht and d(*scrilx*d under eerehro-sjunal feve-r. should lx* givcm 
every three hours. It is possible* that r(‘c:u¥tM*y nmy* -follow in the primary 
pneumococcus form (Nettcr). If eounter-irrilalicui is dcc'ined (*<>ential, the 
thormo-cantery may he lightly applied to tlu; hack of the neck. Large! doses 
5f the pcrchloride of iron, iodide of potassium, and mercury arc rcicoin mended 
3y some authors. 
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Tlio apiilicntion of an ice-cap, attention to the bowels and stomach, and 
keo])iiig the fever within moderate limits by sponging, are the necciteary meas- 
ures in a disease recognizc'd as almost invariably fatal, m wliich also the cases 
of rc(:o\cry are extremely doubtful. Quincke’s lumbar puncture (see page 
may bo used as a therapeutic measure. Fiirbinger in one case’ removed 
GO cc. of cloudy fluid, in which tubercle bacilli were found. The headache 
afid other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovciy, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by J^*onard Hill. 

PosTiiiRioR Basic Meningitis {Sporadic Cerebrospinal Fever). 

Specially studied by (loe, Lees, and Barlow, this form is met with chiefly 
in infants during Ihe first year, 8t of 110 eases. It presents a marked sea- 
sonal incideneo ihe firsi. half of ihe year. Anatomically there is found inflam- 
mation with matting of the parts over tlu^ posterior part of tlu; base of the 
brain from tlu, optic commissure to the medulla, and with distention of the* 
lateral, tlu* third, and sometimes the fourth ventricle with turbid fluid. The 
t\\o niO!>t striking features cliniciilly are retraction of the head and blindness. 
Tlu* ('(*r\ical opisthotonos is a most characteristic symptom. Extensor and 
tlexor s])a''ius of the limbs also occur. There are remarkable crises, with chill, 
increa<(*d fe\er, vomiting, and exaggeration of the spasms (Bov). The prog- 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken ])lace as to the relation of this form to epidemic cerebro-spinal fever. 
Stdl, Hunter, Nuttall, and others claim tliat the organism found corresponds 
with the meningococcus, and with this view lvo])lik and other New York 
ol)ser\(*rs agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a car(*ful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis. — ^This is rarely seen ajiart from syphilis or tuber- 
culosis, in winch the ineiiingitis is associated with the growth of the granu- 
louiata in the uieniiiges and about the vessels. The sym|)toms in such cases 
are (‘xtrcmely variable, dcjieiuling entirely upon the situation of the growth, 
'riie e])idemic meningitis may run a very chronic, course, 'riie posterior basic 
meningitis may he (dironic. In the cases reported by (lee and Barlow the 
duration in some instances extended (*\en to a year and a half. Quincke’s 
ineninyilis serosa is considered wuth hydrocephalus. 

n. SCLEROSES OF THE BRAIN. 

General Remarks. — f’lie supporting tissue of the* central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
cliemical characters. The meninges are composed of true connective tissue 
deiixed from the rnosodenu, a little of which enters the brain and cord with 
the blood-vessels. The neuroglia fdavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 
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meats may also be iiiiportaut. A (X>nveniout division of llu* rorobro-spim 
scleroses is ilito^def^eiierative,jinllainiiiatorv, and tlevelopnu’nlal fonns. * 
i The degenerative scleroses coFnpn.so the larf>[(\s| and most important sut 
division^ in which pro\jsionally the follow in« 3 [ groups ma\ h(‘ made: (<L)-Th 
common secondary de<i:eneration which follows when ncrvt‘-libn*s are cut oi 
from their trophic c(*nlres (the iMweranee of porlions of mmroiu's from th 
main portions containin;X the nuclei) ; {Jj^ lo\ic forms, amon^'wliich may Ik 
placed the scleroses from lead and er^ot, and, most important of all, tlu 
sclerosis of the dorsal columns, <lu(‘ in such a lar^c proportion of cum's to tlu 
virus of syphilis. Other unknown toxic aj^taits ma\ jio.ssihly indiici* di'^^mera- 
tion of the nerve-fibns in certain tracts. 'Plic Mstemii' jiatlis in tlie cord 
differ apparently in their susceptibiljt\, ami tla^ dorsal columns appi'ar most 
prone to undor^^o this change; (c) the sclerosis associattnl with chan^n* in the 
smaller arteries and capillarii‘s, which is nu*! with as a senih* jiroci'ss in the 
convolutions. In all jirolialnlity sonu* of tlu* forms of iiNiilar sclerosis are 
duo to primary alterations in the lilood-Mssels : hut it i.s not yet s(*ttled 
whether the h‘sion in tli(‘M‘ lases is a j)rimar\ de^nmerat ion r»rtlit‘ ner\i' cells 
and fibres to wlin'li the s(‘lerosis is seeondar\, or whether tin* essential factor 
an alteration in nutrition ('austnl by lesions of the ca[)illari(‘*s and smaller 
irterics. 

The in/liuiniiolor}/ scleroses emhrace a less important- ami less (‘xteiisivo 
jroup. eomprisin^ sei'ondary forms which de\elop in conseipienee of irritative 
nflammation ahont tumors, forei^ni liodies, ]uemorrlia^n*s, and ahscess. Histo- 
logically thes(‘ are ehielly mesodermic (vasmilar) scleroses, which arisi* from 
the ec^niK'etive tissue* about the blood-vessels. Hossihly a similar change* may 
follow the ])riniary, acute* eaicephalitis, wlne'h Slrumpe*!! holds is the* initial 
lesion in tlie ceirtie-al sclerosis which is so e*onimoiil\ found [lost morle‘m tii 
infantile hemiph'gia. 

The dcoelopnietihil Si lentses are he*lie*\i*d to he* <d' a |>un*ly imiireigliar e-har- 
acter, and emhrae'e* the? new’- greiwth ahemt the* e'e*ntral e*anal in syringomye'lui 
and, according tei ree-e-nt b’rene-h w’rite*rs, the* se-h'ieisis of the* eleirsal e*e)luninfl 
in Friedreiclfs ataxia. It is slate*el that his|o|e>gie ally this fe»rm is eliiri*reint 
from the ordinary varie*ty. It mav 1m*, toe>. that the* elilTuse* cortical sch*rosis 
met with as a conge'iiital e*ondition without thie-ke*iiiiig of the* meningexs he*longs 
to this type. It is not im probable* that many lornis ed‘ se-lerosis are* of a mixe*<l 
character, in wdiiedi both the e'cteielermic glia and me‘se»elermic connective tissue 
arc involved. 

Anatomically we me*et with the folhiwing ^a^ie'ties: 

(1) Miliary sclerosis is a ti*rm wdmdi has he*e*ii applied to se*veral different 
conditions, (hiwers nie*ntie)n-. a ease in which the-re* we're* grayish-re*d syiots at 
the junction of the white anel gray matters, ami in w'hich the ncureiglia was 
increased. There is also a e-eimlition in wdiie-h. on the* surfaee* of the eonvolu- 
tions, there are small imdiilar projections, vaiwing from a half to five or more 
millimetres in diameter. Single nodules of this sort are* not uncommon; 
sometimes they are abundant. So far as is known no symptoms are preuluced 
by them. 

(2) Diffuse sclerosis, which may in\olvc an e*ntire hemisphere, or a single 
lobe, in which case the ?erm sclerose lohaire lui*- be^m nfiplie'd to it by the 
Fronqh. It is not an iiiiportaut condition in geiieiral medical practice, but 
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occurs most frequently in idiots and iml)cciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated.* The sympfoms of this 
condition depend upon the region affected. There may he a considerate 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. — ^In this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
culargeniont, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con- 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plaques ). — 
Definition. — A chronic affection of the brain and cord, characterized by 
localized areas Tn which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alomi, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, partipiilarly scarlet fever. Jt is found most com- 
monly in young persons, and cases arc not uncommoii in children. 

Moinnn Anatomy. — The sclerotic areas are widely distributal through 
the brain and coi’d, and cases limited to either part alone arc almost un- 
known. The grayish-red areas are scattered indifferently through the white 
and gray iiiat ter (R. W. Taylor). The patches are most abundant in the 
neighborhood of tlie ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord may be only slightly involved or there may be 
very many areas throughout its lengtii. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. 'J'hese iiaktMl axis-cylinders are thought by some to be new-formc|4 
nerve-libres. Accompanying this there is marked proliferation of the neu- 
roglia, the libres of which arc denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

SYMP'roMS. — The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness arc among the early symptoms. 
Index'd, the (di ideal ])icture may be that of spastic parajilcgia with great 
increase in the rellexes. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly- 
sis of the arms, but on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift oven a glass of water 
to the mouth. ^Jdie tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (h) Scanning Speech. — The words arc pro- 

*In my monograph on Cerebral Palsies of Children T hare given a description of the 
distribution of the sclerosis in ten specimens in the museum at the Klwyu Institution. 
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site and charactor of the lesion. Some of the more important pobits to 
observe arc the followinjc (1) subjective sensations, partienta;^y the char- 
acter and scat of pain, if any he present, such as the radiating paina^ of 
dorsal root compression; (2) the patient’s attitude, as the position^ of the 
arms in cervical lesions, the character of the respiration, whether^' diaphrag- 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction ; (4) the sensory symptoms, including tests for tactual, ther- 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (6) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; ((>) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871— S73 and the figures on pages 
878 and 870 will be useful while making an examination. 

Focal Lesions. — We liave setm that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc- 
esses, is accoinplinied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh- 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the juuscles whose centres lie in the lower levels of the 
cord. Tha degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
le?iion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may be added to the motor palsy. Tlierc may be disturbances of pain and 
temperature sense alone or touch also may be affected. This, however, is 
more rare except in serious lesions. The upper border of disturbetl sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily denmnstrated. It is unusual for cutaneous anesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia- 
phragm lies in this segment, a lesion at tliis level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. Tt is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which reprc'^nts the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of^yperaestliesia above the anaesthetic region. 

Complete Transverse Lesions. — When the transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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nie syingtomatology of total transverse lesions in man has thus boon given 
y Collier, y ) Total flaccid paralysis of musc-les below the le\el of the lesion. 
Sp^tic paralysis indicates that the lesion is in(‘om|)Ie(e. ) (v) l*(*rnianeut 

bolition of the knee-jerk and other de(^p ro(lex(*s supplied hy the lower seg- 
aents of the cord. (3) A rapid wasting of the j)arjil\zed mu>(‘les with a loss 
if the faradic excitability. (^I) The spbinet(*rs Iok* their tonu and there is 
[ribbling. (5) There is total amesthosia to the level of the lesion (the zone 
f hypenEsthesia is rare). (6) The only sign of si'lf-aetion reniainiiig is in 
the occasional presence, though in riHlneed degrtr, of certain skin reflexes 
such as the plantar reflex witli its dorsal flexor response in the great toe. 

Unilateral Lesions. — The motor symptoms, which follow lesions limitt*d 
to one lateral half of (In* cross-seetion of the spinal cord, are conllned to 
one side of the body; they are on the same side as the hvsion. At the level 
of the lesion, oxving to destruction of cell bodies of the lower system of 
neurones, there vnll be found flaccid paralysis and atrophy of those' imisch's 
whoso centres of innervation happi'ii to lie at this h'M'l. Owing ^o degoneration 
of the pyramidal tract, tlie muscle'* whose ccailres he at lower levels are also 
paralped, but they retain their normal clo(‘trical remdioiis, hewonie spastic, 
not atrophy to any great dc'gree. 

Owing to the early crossing of the airerenU paths in the cord, the si'usory 
symptoms are ])oeuliar. On the side of the lesion — the paralyzed side — corre- 
sponding to the segment or segments of the cord iruoUed, then' is a zone 
of anajsthesia to all forms of sensilion, but below this the si'iisitiMty n'lnains 
normal or may he increased, for there is often h\ penes! lu'sia. Tlje muscle 
sense, however, is impaired. On the side opposite to tlu' h'sion and lu'arly 
up to its level there is eompleti' loss of pcrci'ption for pain and ti'inperaturij 
and there is more or less dulling of tactual sciim* as well. 

The following table, slightly modified from (lowers, illiistrali's the dis- 
tribution -of these symptoms in a complete licmi-lcsion of tlie cord:. 


Cord. 


Zone of cutaneous hyfM'ncstlicsia. 
Zone of cutaneous ana'sl 

Lower segment typo of piinil}siN 
with atrophy. 

Ijosion. 

• 


Upper segment type of pamlysis. 
ITyperaBstnesia of skin. 

Muscular sense impaired, 
lleflex action Ilrst le.'»‘*euGd and 
then increased. 

Surface temperature raised. 



MnMMdar f)owcr normal. 

Ijos> of wnsihilitv of .skin to pain 
and leiri|M>nitM)‘e. . 

Mii.x-idar sense normal. 

RelleK ;u:ti(»n normal. 

Teniporaturc same as that above 
lesion. 


This rombination of symptoms was first rt'cognized hy Hrown-S(iquard, 
after whom it has been named. 11 is common in syphilitic diseases of the 
cord, may follow tumors, stab-wouml'*, ami is not infreipient ly associatixl with 
syringomyelia and ba*morrliages into (be cord. It i'* only in e\ceplional cases, 
of course, that the lesion is absolutely limited to tlic liemi-seetion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases have convinced most clinicians that in man th( 
ipaths for touch, pain, and temperature cross the middle line soon aftei 
‘entering the spinal cord, and proceed toward the brain in the opposit< 
side, while that for muscular sense remains in the dorsal columns of th( 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on thii 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

n. AFFECTIONS OF THE BLOOD-VESSELS. 

1. CONOESTIOxV. 

Apart from actual myelitis, we rarely sch) post-mortem evidences of con- 
g('sti()M of Iho spinal cord, and wIumi wc do, it is usually limited cither to tlio 
gra\ mat((‘r or to a delinilt' portion of (he organ, 'riierc is necessarily, 
from the ])os(ure of the IkmI) [)<»t*moi tern, a greater degree of vaKuilarity 
III llu‘ ilorsal portion of the oord. The white matter is rarely found eon- 
g(‘st(‘d, even when iiitlamed; in fact, it is remarkable how uniformly pale 
this jiortion of the cord is. The gray matter often has a reddish-pink tint, 
but rarely a deep reddish hue, except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, we know less 
clinically, for there are up Jcutures in any way characteristic of it. 

2 . AN^.Mii\. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorusis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to supjiose that such 
sensations as heaxmoss in the limbs and tingling are especially associated 
with amemia. 

Mliere arc, however, some very interesting facts with reference to the 
jirofound anamiia of the coid ^\hirh follows ligature of the aorta. In ex- 
periments made in Welch's laboratory by llorter, it was found that within 
a few moments after the application of the ligature to the aorta /paraplegia 
came on. Paralysis of the sphincters developed, but less rapidly. Recent 
observations made by llalstcd on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a large percentage of cases, many of 
which, however, may recover as the collateral circulation is estahlislied. in 
the fatal cases (Jilnian found extensive alterations in the cell bodies of 
the lower ])art of the cord with degenerations. This condition is of interest 
in connection with the occasional rajiid development of a paraplegia after 
profuse hamiorrhage, usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is proliably due to 
an anatomical change in the ner\(! elements similar to that jiroduced in 
Herter’s experiments. 'J^lm degeneration of the dorsal columns of the cord 
inj^^rniciouu anaemia Tias already been described. 
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3. Embolism and Timiombosis. 

Blocking of tli%epinal arteries by emboli rarely occurs. Ti may be pro- 
duced experimental and Money found lliat it was tissoeiated with elioroi- 
form movements, ^rfirornbosis of the smaller \essi‘U in eonneeti«m with endar- 
teritis plays an im]X)rtant part in many of the acute and i*ly*onic changes 
in the cord. 

-I. Endmitkimtis. 

It is renicarkable how fre(|iienlly in pei-MUis ovt'r fifty tlie arlerii's of the 
spinal cord are found sclerotic, 'fhe following forms m:i\ he met with: 
(1) A nodular jieri-arteritis or emiarteritis assiH'iated with ^yphllls and 
sometimes with giimniala of the nieninge.s: (’3) an arteritis ohiilerans. with 
great thickening of tlu* intiina and narrowing of the lumen of the m‘s.s(>1s, 
involving chietly the medium and larger-si/ed artmat's. Miliarv aneurisms 
or aneurisms of the larger vt‘ssels an* rarel\ found in tin* ^jiiiial cord. In 
the classical w'ork of Jicydeii 1ml a .‘single in>iani'4* of the latter is nmntioned. 

6. HiEMoifuir.xon into tihc Signal lilKMniLWLs; H.kmatoimmiaoiiis. 

» 

In meningeal apopl(‘\\, as it is called, tlu‘ blood may la* between the 
dura mater and the spinal canal — (*\tra- meningeal laemorrliage— or wilhiii 
the dura niahM* — iiitra-meiiingeal luemorrhagi*. 

(a) Extra-meningeal haemorrhage occurs usually as a result of traumatism. 
The exudation may be (‘xtensm* without compKssioii of tin* cord, 'flie 
blood comes from the large ple.xuses of veins which may surround tlu* dura. 
The nipt lire of an aneurism into the sjiinal 4*anal may produi‘i* (‘\lensi*e 
and rapidly fatal luemorrhage. 

(b) Intra-meningeal haemorrhage is a less fre»picnt result of trauma, but 
in general is perhaps ratluT more common. It is rarely i'\ti*nsi\e from causes 
acting directly on the sjiinal meninges th(*msel\es. Scatt(‘red ha 3 morrhages 
arc not infreijiient in the acute jniectious fevors, and 1 have twice^ in 
malignant sinall-])0Xj seen niueh (*\tra\asation. Jih*i‘ding mav occur also 
in death ^ro in ('ou\ ulsi\(* di>orders, such as epilep.^v, ti*tanus, and stiAchnia 
j)oisoTiing, and has beim recorded in association with diHicult pari iirit ion. 
The most extensi\c luemorrhages occur in cases in which the hlood comes 
from rupture of an aneurism at the base of tlu* brain, cither of the basilar 
or vertebral artery. In se\eral cusi's of this Kind 1 havi* found a large 
amount of hlood in tlie spinal nmninges. In veiitrieiilar a|M)ple\y the blood 
may pass from the fourlh V(*ntiiele into the* spinal meningi's. I h(*re is 
a speeirnen in the medieal mnseiiin of Mcflill (Nilli'ge of tin* most e\imisive 
intraventricular luemorrhage, in which the hbHal passed into tlu* fourlh 
ventricle, and descend(*d beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly tho<e of the base of the skull, 
the resultant liaDmorrliage almost always finds its w'ay into the subarachnoid 
space about the cord and may be demon.strat(*d by tlic withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of consideralile diagnostic value. 
On the other band, hicmorrhago into the spinal meninges may possilily ascend 
into the brain. 
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Symptoms. — ^^riic syiiiploms in moderate gr^cs may be slight and in- 
definite. In the non-traumatic cases the haemorrhage may eitlier come on 
suddenly or after a <lay or two of uneasy sensations ^ng tHe spine. As 
a rule, the onset is abrupt, with sharp pain in the and symptoms of 
irritation in the course of the nerves. There may bdmiuscular Bpasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no si^ 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the logs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoracic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the lisemorrhage. Re- 
covery may take place in the traumatic cases, and in those associated with 
the infectious diseases. 

6. HiKMORRTTAGE INTO TIIK SpTNAL CoRD; II jEMATOMYELIA . 

Being most frequently a result of traumatism, an inlraspinal hoemorrhage 
is more common in moles, and during the active period of life. Cases have 
been knotvn to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and hemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute flexi img nf tlio nppk^ffpn without attendant 
fracture or dislocation of the vertebra}, was a form of accident that most 
commonly preceded these hajinorrhagcs. The level of the lesion, for this 
reason, is most fre(]ucntly in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted^s service. 

Anatomical Condition. — The extent of the hjEmorrhage may vary from 
a small focal extravasation to one whicli finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatod tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
ha}moiThage occupied a position opposite tlie region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the white substance formed a 
thin, ragged wall. ^Phe clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. — TTsually one side of the cord is-involved mUjdi..anQ£e. than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The «?yinptom8 are sudden in onset, and leave the patient with 
hyperEBsthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 
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marked on the opposite side of the l)ody. Often n nio>l disinv^sm^ Iivi>er- 
leathesia, ushally a ‘^pins and needles'^ sensntioii, jnuy be present for 
many days, T)ut there is rarely any'aeiile pain of the radial or root 
type. As haBmatomyclia is most frequent in the lower eervieal region, in 
addition to the symptoms just mentioned a hraehial t \ pi* of j)al.sy is eommonl) 
S^gn, with ^flaccid and atropliie paralysis of (he imi.H*les inner\a(ed from 
the lowest cervical and first thoracic segmerils. 'Dk* ha*inorrlia^e may occur 
in segments farther down the cord, the lumbar enlargemi*rd bi'iiig alfi'clcd 
next in frequency to the lower cervical. l"ho segmi'idal le\el of (he paralysis 
necessarily would vary accordingly. 

The condition inay prove r-apidly fatal, parliciilarly if tlu* evtravasation 
is bilateral and extends high enough in the cord to iinoKc llic ci*nlrcs for 
the diaphragm. M ore frenueiitly there is a more or less (*omp l(‘lc recovery 
with a residual palsy of (lie u|qM‘r exlremity and a pai li.d ana•sjllc^la, corre- 
sponding to the level of the lesion, and some spa^^ticilv iif (he leg. 

Diagnosis. — The diagnosis of the traumatic cases is emnparalively easy, 
and it is important to recognize them, as they arc oflen Jiccdfessly snbjcclcd 
to operation under the belief that they are instances of acnic compression. 
The residual symptoms in old cases may closely siinnlali* thos* seen in syringo- 
myelia. 

7. Caisson Diskase (DwcFm Paralysis; (U^nprrssctl Air /h‘,MY/se). 

This remarkable atTection, found in divers and in \\ork(‘rs in caissons, is 
characterizcnl by a ])araplegia, more rar(*ly a general palsy, whieh siip(*rvenes 
on returning from the conqiressi'd atmosphere to the surface. 

The disease has bt\*n carefully studied by the Kr(*neh writers, by Leydi*!! 
and Schultzo in (lormany, and in America ])arti( idarly by A. li. SmitlT. 
It has been made llic subject of a spe(*inl monograph by Snell, d'lii* pre>siir(* 
must be more than tbatrof tliree atinosphoros. The symptoms are espceially 
apt to come on if the eliange from the liigh to the ordinary at nio^plieric 
pressure is quickly made, 'riiey may supervene iminediat(*ly on leaving the 
caisson, or they may be delayed for several bom-'- Tains of the most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the imisides, epigastric ]»ain, and vomiting arc lln* most 
common symptoms. Headache, giddiness, and jiandysis are less freipient. 
Paraplegia occurred in l/> per cent of Dr. SmitlTs cases and in fil ]>er rent 
of the St. Louis cases. Monoplegia and liemi])legia are rare. In the most 
extreme instances tlic attacks resemble a])0])le\y: Ibi* patient rapidly becomes 
comatose and death occurs in a few lionrs. In the case of jiarapicgia the 
outlook is usually good, and the ])araly.sis may pa<s off in a day, or may con- 
tinue for several wet'ks or cv'cn for months. 

Several careful autopsies have been made. In Ticyden’s case death occurred 
on the fifteenth day, and in the thoracic iiortion of the coni there were nu- 
merous foci of hipniorrhagc and signs of an acute myelitis. In Sehiiltzo’s 
case death occurred in two and a half months, arnl a disseminated myelitis 
was found in the thoracic region. In both cases there wci'c fissures, and ap- 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this condit'ori has been deter- 
mined by Boycott to b<? the c&scntiul le&ion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal cord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred' to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis '•bridge, in 
3 of tlic 110 cases at the Brooklyn bridge. In the important work on the 
Firtli of Forth bridge and the Blackwell tunnel there were no fatalities from 
tins cause. 

The most successful treatment is recoin press ion. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom- 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. OOMFBESSION OF THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Interruption of the functions of the cord by slow compression. 

Etiology. — Caries of tlie spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous alfcction. In a few cases it is due to sy^ihilis and 
occasionally to extension of disease from the pharynx. It is most common in 
early life, but may occur after middle age. It follows trauma in a few cases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cmliac axis. Malignant growths 
fre(|uently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growtlis of Hodgkin’s disease may invade the vertebral. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the cystioercus occasionally occur 
in the spinal canal. 

Symptoms. — These may be considered as they affect tlie bones, the nerves, 
and the cord. 

(1) malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fatn l 
lucjuorrhage may follow erosion of the v(*rt(*bral artery. IiL„caxios, ontlie 
other hand, it is ihe rule to find more or Ic^s di'Tormity, amounting often to 
angular curvature. 1’he compression of the cord, however, is rarely if ever 
the direct result of this bony kyphosis but is due to the fliickening of the dura 
and the presence of caseous and intlammatory products between this mem- 
brane and the bodies of the diseased vertebrae. Thq^ spinous processes of tho 
affected vertebrae arc tender on pressure, and jmin follows jarring movements 
or twisting of the spine. There may be extensive tulicrculous disease xvithout 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pa^n is a constant and agonizing feature. 

(2) Nerve-boot Symptoms. — These result from compression of the nerve 
roots as they pass out between the vertebne. In xi^r^, even when the disease 
is extensive and the deformity great, radiating pains?im!r'Gf5!np?G»?^^ 

ment of the- roota- are rarer are more’’‘cdtnrr1o1i' in cancer of the spine 

secondary to that of the breast, and in such cases may be agonizing. There 



DIFFUSE AND FOCAL DISEASES OF THE SPINAL CORD, 9^9 

may be a^tcly painful ai'oas — tl io anws ihesxa dolorosa — in rc^^ions of (lio skin 
whiekj^^re arj^stliotio to lactile and painful impressions. 'Trophie dislurb- 
ances may occur, particularly^^u:pos. IVcssun* on tlic ventral roots may give 
to J Vflsting of the muscles suppliod by ilie uifcHdod nerves. 'J'liis is most 
noticeable m disease of the cervical or lumbar regions. 

(3) CoBJi SVMi’TOMs.— (a) Curvical Ifa gion.—Xni infn 'cpiei^ily IIh' caries 
is high up between the axis and the atlas or lieiuinm the hiltcT and the oc- 
cipital bone. Jn such instances a retropharyngeal abscess may he ])reM‘nt, 
giving rise to difTiciiliy in swallowing. Mliere may 1m* spasm oC the cer\ical 
nyiaiys, the h(*ad may be fixed, and nmYonients may either he impo.ssihle 
or cause great pain. In a case of tliis kind in the Montreal (;en(*ral Ilos- 
pitin movement \\as liable to ho followed by transieiit, instaiilaneous jiaraly- 
sis of all four extremities, owing to compression of the cord. Jn one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally th(*re is Hushing 
of t he f ace and car of one side or undatoral sweating. Ih^formity is not 
so common, hut h(‘aling may lake place \\ith the* pnaluction of a callus 
of enormous breadth, with complete rigidity of the neck. 

(&) Tfiornvic Rrijion. — 'fhe deformity is here more* marked and pressure 
symptoms are more common. The time of oiisi*! of the ])aralysis vari(‘s 
very much. It may bo an early symptom, even lu'fon* the curvature is 
manifest, and it is noteworthy that JNitt first descrihed the* disease that 
boars his name as ^^a ])aN\ of the lower limbs whicdi is fr(‘(pi(‘ntly found 
to accompany a curvatnn* of the spine. Mon* commonly the paridysis is 
late, occurring many months after the curvature has d(*veIop(‘(l. Tlie para- 
plegia is slow ill its dov(‘lopment ; the patient at first feels weak in the 
legs or has distiirhance (if sc'iisation, numbness, tingling, jiins and nc'cdles. 
The girdle sensation may be rmuked, or severe pains in the course of the 
inteccoatal nerves. Motjoii is, as a rule, more (pnckly lost than sensation. 
The^i^japlegia is iiMially'of tlu* spa^^tie type, with '•xaggeration of the rellexes. 
Baatia'i.’y, SYm]j toiii — abolition of the retloxes — is rarely met with in eompn*s- 
sion from caries as the lran>verM* nature of the legion is rarely eoinplcti*. The 
paraplegia may persist for months, or even for more than a year, and ri*covery 
still be possible. 

(c) Lumbar Erg ion. — In the lower dorsal and lumbar regions the symp- 
toms are practically the same, hut the sphincter centres are invoIvcMl and 
the reflexes are not exaggerated. 

Diagnosis. — Claries is by far the most frecjuent cause of slow compression 
of the cord, and xvlicn there an* external signs the recognition is easy. 1’h(*ro 
are cases in which the exudation in the spinal canal between tlu* dura and 
the bone leads to compression before there are any signs of eari(*s, and if 
the root symptoms are absent it may be extremely difticult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brown- 
Sequard ^s ppralysi^.is more common in tumor and in injuries than in canes. 
PEeaaure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of pachymoniigilis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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Bocoiidaj'y (*arcinoinji is naturally suggested when spinal symptoms follow r' 
within a few yt'ars after an operation for cancer of the hreast. ,In paraplegia! 
following lumor of llie vertebra secondary to cancer of the breast, and inf 
the erosion of the spjjio by retroperitoneal growths, the suffering is mostl 
intense. The cojulition has been well termed varapleaia dolo rosa. I have' 
soon two oat;os in which the breast tumor had noToe^ recognized. 

Treatment. — In compiession by aneurism or metastatic tumors the con- 
dition is hopek^ss. In the former the pains are often not very severe, hut 
in the latter morphia is always iu‘cessary. On the other hand, compression 
by caries is often successfully relie\ed even after the paralysis has persisted 
for a long ])(MU)d. \Vlu*n caries is recognized early, rest and support to 
the spine by tlie various nietliods now uschI by surgeons may do much to 
pr(!\ent the onsid of ])ara[)l(*gia. Wbenjiarulysis has developed, rest with 
evtension gi\es the best hope of recovery.' It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or e\en more than a yc'ar. Cases have been cured by recumbency 
alone, (mi forced for we(‘ks or months; the extradural and inflammatory 
products are absorlied and the canes heals. In earlier days brilliant results 
were obtained in these ca>es by suspension, a method introduced by J. K. 
Jilitclioll ill kS'vkj, and purMied )vith remarkable sucecwss by his son, Weir Mitchell. 
During my ashociation with the luiirmary for Nervous Diseases 1 liad numerous 
opportunities of witnessing flic really remarkable effects of persistent sus- 
])ension, even in apjiarently desperate and protracted cases. In recent years 
the Mi^pension methods in the cr(‘ci ])osture liave been largely superseded 
])y thohc'of liyperoxtension during recumbency with the application of plaster 
jackets to hold llic body and .spine immovable in the improved position, 
‘iforcible correction of the dtdbrmily under anastbosia as sometimes advo- 
cated IS not lo 1)0 recommended, but the giaitler partial corrections, perhaps 
repeated several times willi a few weeks’ interval, often lead to a rapid disap- 
jiearaiice of jiaralyses tlirougli tlie lessening of the angular deformity of the 
vertebra. Ju jirotracted ca.'^c'.s after these methods have lieon given a fair 
trial, laiuiiiectomy may become advisable, and has in many instances been 
succe>>ful ill rclicNing jiaralyscs \\hcn bloodless methods have failed. 

'riio geiiei’al treatment of caries is that of tuberculosis — fi^sb-JUr, gpod 
fond, cod-liver oil, ami arsenic. 

Lksions op TiiR Cauda Kquina and Conus Medullaris. 

fllio s])iiial cord extends only to the sc*oond lumbar vertebra. Injury, 
tumors, and caries at or below Ibis level involve not the cord itself, but the 
bundle of nerves known as the eauda equina and tlie terminal portion of 
the cord, tlie (tonus ukhIuI laris. Much atloniion has been given to lesions 
of this*part. Tlie \\hole subject is admirably diKtussed in Tborburn's work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infriHpiently involve the filaments of the eauda equina, and some of 
the nerves are oft(Mi entangled in the cicatrix of a spina bifida. 

A lesion limitinl to the conus medullaris is rare. A myelitis or a focal 
haematoinyelia may he limited to this site with symptoms referable to a 
lesion of the lowest sacral segments — ana}sthesia over the buttocks, gerinfieura, 
and genitalia, paralysis of the levator ani and the vesical and anal sphincters. 
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( <^ a focalized lesion haif been known to follow' a lumbar puiieluro lyaile, 
jjreen the iijpst and second lumbar \er(ebra'. 

En a fracture or dislocation of the lirst lumbar \er(i‘bra tbe conus mcilul- 
m may be compressed together with the lowest .sacr.il ikmncs gi\(‘n olf 
m it. It is rare, liow'ever, in traumatic caM‘s for I bo ti|) of tlu* ('onl to 
ter injury alone without simultaneous iinohemenl of (he neiw* roots com-, 
[sing the cauda equina from the sec'ond lumbar down. In rraclure or 
(location of the lifth lumbar vertebra the sacral nnits ma\ aloiu‘ be iinoKed. 
ms in a case which 1 lune r(‘|)orted the patient r(‘ll from a l)ridg(‘ and 
d paralysis of the legs and of tlu* bladder an<l nrliiin. When M'eii :-i\l(H‘n 
^ears after the injury, there was s||ir|it weakius-s, with waiting of tlic left 
iCg; there was complete loss of tin* functnm in lh(‘ aiio-\csical and genital 
centres, and ameslliesia in a strip at the back part of the thigh (in tho 
distribution of the small sciatic), and of the perina*um, K*rolum, and ptuiis. 
The urethra was also insensiti\e. 

It is somctiines very dillicult to ditfcnMitiale h(‘tw('en a h’sion, possibly 
at the first lumbar vertebra, in\ol\ing the lower part of the spinal (ord 
and one in the sacral region whu'h compromise'' thiwe pio’ipheral mawes of the 
cauda equina that arc gnen fitf from tlu* s.inn* segmerii. 'fhi" i" particu- 
larly so in the caM* of tumors, for in fractun*.'! or laries Iheie iTia\ he huiio 
palpable indication of the seat of trouble. In cauda equina lesion-', howevi'r, 
pressure upon the nerve roots i.s supposed to all'eet motion miieh more markedly 
than sensation, and this discKqmnev nnu Im* helpful smee in the eonl h^-ions 
themselves tlie motor ami seii-'ory distiirbaiu'es are mon* aj>l to li,i\e a corre- 
spondingly segmental distribution. 

The table and figiiris gi\en in tlio gmieral inli-odiietion w’lll b(‘ found 
useful in detorminiiig tlie nerve ilbres and segments involved in tliesi* ea-i‘s 
of injury of the cauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy. — New growths may develoj) in tlu* e.ord or in its mem- 
branes, or may extend into tbeiii from the spine, 'fliese invading growths 
are the more common and have Ix'en touched upon in a ])revioiis section. 
Hero the primary spinal growtlw only will he con.''idcr(‘d. 

Schlesinger’s tabulation iii 1HJ)8 of 100 cas(‘'^ .-^how- that incning(;al tumors 
are considerably more common Ilian inediilhiry or true cord tumors. Solitary 
tubercles are by far the most frequent iiKMlullarv growths. The memngc.il 
tumors may be either ultra- or extradural an(t^tlu;^ntradiiral | sarcoimila 
jor ^bromata — it is often dillicult to tell uridm' winch of Ilie-'C iernis iliev 
should be classified — are by far the most e.oinmon. 'fliis is important bc(‘au'*c 
these particular growths remain for a h-ri/ t*'"' 'iitllf riling and olfcr 
most favorable opportunities for surgical tnaiMi. ii(^ In Hi- ■ i' idiiral sjaico 
f'cbinococcus cysts are in some countries rreijuentlv found. They an* u.-^ually 
multiple, and indeed, most of (be other forms of tumor may be niijlli|>le. A 
lipomappsainmomajMnyxoma, neuM>ma, and other varietn‘s ol gmwtli may 
l>u niet wilhlJJ^iiirimata and^liosarcouuila arc not infreipient and usually 
involve both the 'cord and the meninges. 
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Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied. ^ Slow com- 
pression is usually produced by growths external to the cord, and it is remark- 
able what a high grade of compression the cord will bear without serious inter- 
ference with; its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. — These will naturally vary a good deal with the segment fti- 
volvcd and with the degrcHi of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-S6quard 
syndronu', should always make one sus])oct a spinal growth. 

The symptoms of llie coiiimoiicr intradural tumors are as follows: Bjidiat- 
ing (root) pains from tlie level of the lesion; segmental atrophy from pressuio 
on the veniraljiorns; weakness of the leg, going on to paralysis, at first only 
on the side occupied hy the growth, and due to pyramidal tract involvemeni ; 
sensory disturbances on the opposite side, first affecting ])ain and tempei’ature 
sense; with increase of symptoms (he crossed type of ])aralysis is lost and molor 
palsy occurs* OJi holh sides wi'di greal increase of refi(‘\es; e\iU) ip advantuMl 
cases the sensory paralysis rarely becomes (piite^ complele, siiu'c some factual 
transmission from the hnver sacral segments usually persists; spasmodic, pain- 
fuit jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms will vary naturally wo'fh the character of 
tho grow'th, its segmental level, ])laci* of origin, and other factors, but in no 
ptlier disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases ])ain may be elicited by dcM'p 
pressure alongside tho spinous processes at the level of the growth, and the 
patient, by sudden exertion, or liy straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis. — When constant and severe rcKit pains are associated with a 
progressive paralysis, the diagnosis may be easily made. Chines may cause 
identical symptoms, but the radiating pains are rarely so severe./*^ C^ei’VJcnl 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but thc^ycry slow progre.NS and the bilateral cbaractcr from the outsi'l 
may be sufficient to distinguish it. ^'Jn chronic transverse myelitis the symp- 
toms, according to (lowers, may resemble tumor very closely and present radi- 
ating pains, a sense of constriction, and progressive paralysis.^ Syringomycliii, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
case the vertebrae are infiltrated by the growth. 

Tho nature of the tumor can rarely Ix) indicated w'ith priicision. With a 
marked* syphilitic history gumma may naturally be suspected, or with coex- 
isting tuberculous disease, a solitary tubercle. 

Treatment. — If the possibility of syphilitic infection is prijsent the iodide 
of potassium should be given in largo and increasing doses. J<\)r the seven 
pains counter- irritation is souu'fimcs Ixmefieial, parlieularlj the tliemu*' 
cautery; morphia is, however, often nece.ssary. A siieet*ssfiil larnimM-torii^' 
offers thb only hope of relief in ease the lesion prove to be non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there hav»’ 
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t)een numonniri cosos of siiocossful oxtirpalioii of spinal n>nl limiors, Th 

I tradural Hbrosarc-oniata arc the most favorable eases ami eomj>l(*le rcslora 
>n of function in the cord may follow the remo\al of I he tumor. In tir 
filtrating growths the nerve roots may be cli\ided, or, as has been siiggostenl 
en the tord itself sectioned for the relief of the agonizing pain, but nltimati 
ire is hopt'less in malignant growths of this eharaetiT. 

V. SYItmOOMYELIA. 

Definition. — A glioniatoius new growth about the central canal of the spinal 
lordjj^ witli cavity formation. 

Etiology and Morbid Anatomy. — Svringomyelia Tiiiist he distinguisluvl 
fmtu^dilatAtwm <d‘ the wait ral canal — Ij^droniNeliis — flight grades of which are 
not very uncommon either as a congtaiital t'ondition or a'^ a nsiilt of the 
])r(ssiire of tiimoi-'^. ^ria* (‘a\ity of s> ringom\e!ia has a variable extent in the 
cord, sometimes running tlie entire length, but in many cass involving only 
th(i c(‘rv:cal and tlioracMc rtgions or a more limil(‘d area It Is iisiinlly in the 
dorsal jwirtion (d‘ the ('ord and niav extend only into oiu' dorsal cornu. 'Phe 
transvers(‘ si'ction niay be oval or circular or narrow and lis,sure-rik(‘ It varies 
at differeni le\els. The comlition is now' ngjp-ded as a f///o.s/.s', ii d(‘Vi'lopm(‘nt 
of embryonal muirogliar tissm* in which ha'inorihage or deg(‘n(*rat ion takes 
place w'ith tb(‘ formation of cavities. 

Of 190 cas(N, i;{;i w'(‘r(* in men, 57 in w'onuu] (Sc]ilesing<‘r). A large 
majority of the cas(‘s liegin before the thirtieth \ear. O’he discaise has bwui 
met witli in tbn‘e membm’s of the saim* family 

Symptoms. — M'be clinical features ar(* extrcunely complex. In the classical 
form there are’irregular pains, (»hi(‘tly in the cer\ical ri'gion ; 24 nnscular atropfiy 
develops, which ma\ be ('onllned to the arms, or som(‘limes (‘xteiids to tlu‘ legs. 
iThe rellexes arc increased and4a spastic condition diwelops in the legs, lilti- 
inately tins'll meal picture may 1)(‘ that of an amyj)lroi)hie lateral sclerosis. The 
ilaetilo sensation is usually normal and t lieTm use n la r sense is retained, hut [lain- 
^ fill and thei'inii' .seiiNations are not ri'eognize<i, or then' may ht* in rare instances 
complete^ aha'sthesia of llie skm and of the mueoiis iiiimihraiies (Dejerine). 
This eonihinat ion of loss of painful and tluu’mie sensitioiis with jiaraUsis of 
an amyotrojihie t\|)(* is eharaeteristie, hiit not jmtliognomonie of tlu‘ disease. 
The special senses aiv usnallx intaet and tlie sphincters uninvolvcil. 'rrophie 
troubles are not uncommon. Owing to the l()ss of the pain and lu'at sensations, 
tho patients are apt to injure tluMiiselvcxs. fSculiosi^i also may he {)r(‘s(‘nl in 
these cases. Tlie loss of painful and thermic impressions is due to tin* fact, 
ihat these pass to the hrain in tli<* peri-(‘pendMMjd gray matter, ])ai ticnlaily 
that portion in the <lorsal roots, which isalnn)''t (on^tantlv involviul insyiingo-i 
myelia. "Plio tactile sensation is retainwl k-eausi* the postm-o-lateral ('oliimns 
are uiiiiivolved. 

Sclilesingor, in his nionograi)!. (lS!ir,), nrogtiiais tlii' following typ^: 
(1) Witli the ehissieal feature- al.oxe de>enlK'.l. wliieli may hegm in the 
eervical or lumbar regions; (•») a motor type, with the picture of an amyo- 
trophic or « spastic paralvsi— the sensation may lie umli-tiirhed for years; 
(3) with iiredmninant sensory features, simulating hysterual licmiplegia, or 
with general pain and temperature aniesthesia; (4) with pronounced trophic 
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disturbances— to this tyjw belong the cases described as .diseaw, an 

affecfioii characterized by neuralgia pains, cutas^us aiueatheaia, tod painlfigs, 
destructive whitlows; and (o) the tal)eiic type, either a comlnnation j?f Jhe 
syniptoins of iabes in the lower, and of syringomyelia in the upper extremito, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columniljy 
the gliosis (Oppenheim). Arthronaih ies occur in about 10 per cent of the 
cast's. 

Diagnosis. — In ty])ical cases the diagnosis is easy. » The combination of an 
arnyolropliic pai-alysis,i.tbc picture of progressive muscular atrophy of the 
Aran-Ducheune iyp(j, with reiontion of tactile and|loss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may bo confounded; ana'sthetic leprosy is the most important, since the.; 
ana'sthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes ai’c more or less marked. There is often loss of phalanges 
and tliere is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.-^ A cute myelitis results from many causes, and may affect the 
cord in a lin.iited or extended ])ortion— the gray matter chiefly, or the gray 
and white matter together. Tt'is met with: (rt) As an. independent affection 
following exposure to cold, or exertion, and loading to rapid losa of- power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as small- 4 )ox, typhus, measles, and gonorrhoea, (c) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, {d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection. («) In 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gurnmata, in w'hich case it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy. — In localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, thexMird-ia-ewoUen, 
the -pia- injected, the consistence greatly reduced, and on incising the mem- 
brane an almost dillluent material may escape. In less intense grades, on section 
ut the affected area, the distinction between the gray and white matter is lost 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haimorrhagic. It is particularly in these forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In other instances the gray matter is chiefiy affected. There 
may be localized areas throughout the cord in which the gray matter is reduced 
in consistffuce and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci. In some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 
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If ‘ Histologically the nerve fibres are much swollen and irregularly distorted, 

I xis-cylinders are beaded, tlie myelin droplets arc abundant, and the 
ated bddies known as corpora amylacca may be sei'n. tJianular fatty 
ire also numerous and there may be leucocytes and rcil blotul-eorpuscU»s. 
jes in the blood-vessels are striking; the siuallev veins are distendinl and 
jhow varicosities. The jiorivascular lymph s])accs contain nuiiuTous leu- 
JB, and the smaller arteries tlieiiiselves are frHjuently tJie seat of hyaline 
ibi. The ganglion cells arc swollen and irregular in outline, I he jiroto- 
i is extremely granular and vacuolated, and the niu'lei, though usually 
ble, may show signs of division, and the processes of the cells are not seen. 

1 cases which persist for some time we have an opportunity of string 
iter stages of acute myelitis. The acute, inllammatory, hyperaMuic or 
■ed softening is succeeded by stages in which the airci‘tcd area be<*omes 
Qorc yellow from gradual alteration of the blood-pigment, and finally whito 
n color from the advancing fatly degimeration. In caM's of conijiression 
lyeliiis, a sclerosis may gradually be produced with the analomical picture 
f a chronic diffuse myelitis. • 

Symptoms. — (a) Acutk Mykutis. — This hirm may follow ex- 

posure to cold, or occurs in comuHtion with sypliilis or oiu‘ of !he infectious 
diseases, or is seen in a typical manner in ^lie extension frowi injuries or 
from tumor. The onset, though scarcely so abrupt as in hicmorrliage, may 
be sudden; a person may be attacked on tla* stnn'l and base (lilliciiliy in 
getting home. In some instances, the onst‘t is pr(‘ceded by pa ms in the 
legs or back, or a girdle sensation is present. It may Im‘ marked by chills, 
occasionally by convulsions; fever is usually pn^imt from Hu* l)(‘girining — 
at first sight, hut subsequently il may become high. 

The motor functions arc rapidly lost, sometimes as (jiiickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power in tlie npf)cr cxtrcmitii's as well. 'Vho, 
sensation is lost, hut there may at first he liypericsthesia. The reflexes in 
the initial stage are increa>e<l, hut in acute central myelitis, unless lirniied 
in extent to the thoracic, and cervical regions, the reflexes are usually alH)li>h(‘d. 
The^ rectum and bladder are paralped. Troi)hie disturbances ai’o marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
locali?e4.,SWQating. 1’he 'temi}erature of the affected limbs may bo lowered. 
Acute bed-sores may develop over the sacrum or on the heals, and sometimes 
a multiple arthritis is present. In these acute cases the general symptoms 
become greatly aggravated, the pulse is rapid, the tongue becomes dry; there 
is delirium, thg^ver increases, and may reach 107 or 108 . 

Thfi course of the disease is variable. In very aeute cases death follows 
in froBDLjve^tp, ten days. The cases following tlie infectious diseases, par- 
ticularly the fevers and sometimes syphilis, may run a milder course. 

The diag nods of this variety of acute myelitis is rarely (Jillicult. In 
common with the acute ascending paralysis of Landry, and with certain 
cases of^niultiple neuritis, it presents a rapid and progressive motor paraly- 
sis. 'Prom the former it is distinguished by theOnore marked involvement 
of senaation, the trophic disturbances, the paralysis of bladder and rectum, 
t he rapid wastingjthe electrical clumges/and the fever. Fxm acute cases 
61 ” 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely®, if ever, in 
multiple neuritis complete anajsthesia; the wasting, moreover, is more..j^rid 
in myelitis. The bladder and rectum are rarely involved — though in ex- 
ceptional eases they may be — and, most important of all, the trophic ch^ge8,| 
the development of bulla', bed-sores, etc., are not seen in multiple neuritisJ 

(&) Acu'ii TRANSvmiE Mvslitis. — T he symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset, 
are variable. There may be initial pains or numbness and tingling in tli« 
legs. The paralysis may set in quickly and become complete within n 
few days; but more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at tlie level, say, of the sixth thoracic 
vertebra, the abdominal muscles aic involved. Sensation may be partially 
or completely lost. At the onwit there may be numbness, tingling, or even 
hy])erajsthcsia in the legs. At the level of the lesion there is often a zone of 
hypenesthesia, which is discovered by passing a test-tube containing hot 
water along 'the spine, when the sensation of wannth changes to one of 
actual pain. A girdle sensation may occur early, and wdicn the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexcs; subsocjuently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always liappcn, how^evor, tliat the reflexes are increased 
here, for in a total transversa lesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, u;a8te, and lose their faradic excitability, and 
the sphincters lose their tone. The tcmiperaturc of the paralyzed liml)s is vari- 
able. It may at first rise, then fall and become subnonnal. Lesions of the skin 
arc not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and suljscqucntly spastic incontinence. If the lumbar centres are in- 
volved, tliere are from the outset vesical symptoms. The urine is alkaline in 
inaction and may rapidly become ammoniacal. l^lie bowels are constipated 
and there is usually incontinence of the fapccs. Some writers attribute the cys- 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good deaL upon its 
c^use. Death may result from extension. Segments of the cord may be com- 
pletely and permanently destroyed, in which case there is persistent paraplegia, 
^fhe pyramidal fibres below the lesion undergo the sccondaiy degeneration, and 
there is an ascending degeneration of the dorsal median columns. Jf the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing llaccidity of the muscles, with wasting, 

' fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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I (2) Transverse Myelitis of the Cervical Region , — Jf tin* Iivskui is the 
wel of the^iixth or seventh cervical iu‘r\es, there js paralysis of the uj)per 
bctcemities^ more or less complete, sometimes sparing the muscles of -the 
ihoulder. Gradually there is loss of sensation. The paralysis is iiMially com- 

J below the point of lesion, but there are rare inslanees in which Iho arms 
are affected, the so-callcil eervict^ 4 MU‘aplegi«. In addiiionjo (he symp^- 
already mentioned there are several which are more ehar.u‘lel•l^tlc of 
verse myelitis in the cervical region, such as (lie ocemrence of xomiling, 
ugh, and slow pulse, winch may sink to IH) or HO, pupillary ehiiuges — 
is — sometimes attacks of dysphagia, d>>pmea, or s\jicope. 

Treatment of Acute Myelitis. — In the rapidly developing form due either 
to a ditfuse inllammation in the gray matter or to transverse m>t‘li(is, the 
important measures are scrupulous cleanliness, care ami watclil’ulne^.s in 
guarding against bed-sores, the avoidance* of cystitis, either by (-N.slematic 
catheterization or, if there is incontimmce, by a ('ar(‘fully ailjustcd bed urinal, 
or the use of antiseptic cotton-wool repeat(‘dly changed. In an acuit* onset 
in a healthy subject the s])ine may be cupped. G()unt(‘r-irrilatton is of doubt- 
ful advantage. Chapman's ice-bag is sometimes useful. No drug^ have the 
slightest influence upon an acute myelitis, and <‘\en in subji'cl*' with well- 
marked syphilis neither mercury nor lodule o^ jMitassmiii is t‘Uiu(i\e. 'ronio 
remedies, such as quinine. arM'iCu*. and str\ china, mav be u.^ed in llu* later 
stages. When the muscles have wa'^ted, ma>sage is beiudicial in inaintaiiiing 
their nutrition. Electricity should not be u.mmI in tlu‘(*arly slage> ol myelitis. 
It is of no value in the transviu’se m^yeliiis in the tiioracie n^gioii witli^ retent ion 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE BRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svin]itr)ms. I ( 10*^0 are the 
cortical motor centres and the as'^ociated s(*nsor\ ceiil res. the sjieech centres, 
the centres for the special senses, and the tracts which c()nnect the^c coitical 
areas with each other and with other purls of the n(‘rvous system. 

The following is a brief summary of tlio effect'' of lesions from the cortex 
to the spinal cord ; 

1. The Cerebral Cortex.— (^/) Ue&Uuoiim hsu^us of the^mptor cortex causii 
paralysis in the muscles of the opposite side of the liody. I Ik* paralysis is at 
first flaccid, but the spastic condition subsequent Iv d(*vclops. Die extent of 
the paralysis depends upon that of the lesion. It is apt to be limited to tlic 
muscles of the head or of an extromitv. giving ri^* to the cerebral monoplegias. 
^haJLgroup of muscles may be niucli more affected than others, csiK*cially in 
IcsioMonhT highly differentiated area for the upper extremity. It is un- 
common to find all the muscle groups of an extremity ecpmlly involvcsl in 
cortical monoplegia. Very rarely through small bilaterally svrii metrical lesions 
monoplegia of the" tongue may result without ])aral\si.^ of tlic face. A lesion 
may involve centres lying close together or overlapfung one another, thus pro- 
ducing associated monoplegias — e. g., paralysis of the face and arm, or of the 
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arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor tx)rtex ia involved, causing paralysis of the^oig^Bit^ 
side — cortical hemiplegia. TTminlly in minh iTutanroB thrrr in Tnnrkpfl recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane- 
ous sensibility, muscle sense, visceral sensations) first arrive (the somasthetic 
area). Combined with the muscular weakness there is usually some disturb- 
ance of sensations, particularly of those of the muscular sense. In lesions of 
tlie superior parietal lobe the stercognostic sense is very often affected. For 
5 exam pie, when a coin OJ a knife is placed in the hand otthe affected limb, the 
i patients, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. Thu sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobxdes are involved in subcortical lesions. Paraesthesias and vaso-motor dis- 
turbances are common accompaniments of paralyses of cortical origin. 

(6) limitative lesions cause localized spasms eis described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Seguin), and is of great 
importance in determining the seat of the lesion. 

J^esions are often both destructive and irritative, and we then have com- 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and thowi represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be- 
come paralyzed. The close observation of the sequence of -the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these cases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab- 
scesses, minute hapmorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses are 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca^ 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often, associated 
with-paralysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that the^■ 
are provided with projection fibres which connect them with lower centres. 



DIFFUSE AND FOCAL DISEASES OF THE BRAIN, 


949 


Pbe remaining areas of the cortex, amounting, he believes, to about two-thirds 
of the whole^ are devoid of projection fibres and are coiieenuHl entirely in 
assooiatiYe activities. These latter areas, the ‘‘association cenires of Floch- 
sig, are three in number: (1) The anterior association coiilro, inclmling the 
whole of the frontal lobe in front of the sonijcsthetic area; ()l) (lie middle 
association centre, corresponding to the cortex of the ishuid of Jjeil; and (3^ 
the large, posterior association centre, including the ])iu'cunous, the sujierior 
and inferior parietal lobules, the supramarginal and angular gyri, and the 
whole of the temporal and occipital lobes except the auditory and visual sen- 
sory areas. 

Flechsig attributes- the higher psychic functions, especially those counectiHl 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which lane to ilo with knowledge of the external 
yenxid he believes correspond to the functions of the largo postcTior association 
centre. Whether these views be true, and, if so, in lunv far they may bo applied 
practically in the localization of diseases, ospooially of the mind. Iho future 
has to decide. * 


2. Centrum Semiovale. — Tjosions in this part niay_ijiyQlve cither projection 
fibres (motor or sensory) or association fibros. If involvement of the iimtor 
path cause paralysis, this has the distrihutioH of a corticid palsy wlaai the 
lesjpn is near the cortex, and of a paralysis duo to a hision of the inlenial 
capsule when it is near that region. 'JMicse ksions of the motor iihres may 
be associated with symptoms due to interrujition iii tlie other systems of lihrc's 
running in the centrum scrniovalc; there may ho sensory disturhaneis-hhemi- 
aniEsthesia an^ licmianopia — and if the lesion is in iho left hemisphere one 
of the different forms ofjajihasia may accompany the paralysis. 

3. Corpus Callosum.— rii IS may be congenitally absent wilhout symptoms. 

An acute lesion involving a largo portion of tin* corpus callosum may, liow-/>j, 
ever, yield symptoms suggestive of its localization in this region. In tlie ease 
recorded by Rcinhard, in which the situation of the lesion was sus)K‘eied anie 
mortem, there was aldisturbaiiee of <*(piilibratioii (without vertigo) and of 

. the synergetic movements of both lialves of tlie boely. 1Mie autopsy revealed 
a gliosarcoina which had destroyed the posterior i]irc*e-fourtlis of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and /partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the ('lul of life there 
was disturbance of spcxich^ difficulty in dcglutiiion,yiTicontin(;nce of urine and 
faeces, an^ dementia. Here the symptoms liave in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 

Iji.anHnftk in which the corpus callosum has been cut experimentally pro- 
gressive emaciation has been mentioned as a characteristic plicnomenoii. 

4*. €^iule (Fig. 4). — Through this pass within a rather narrow 

area all, or nearly all, of the projection fibhes (l)otli motor and sensory) which 
are cqip^ected with the cerebral cortex. It is divided into an anterior limb, a 
had a posterior limb, the latter consisting of a thalamo-lenticular por- 
timen tht anterior two-thirds) and a retro^lenticular portion (its posteriori 
tJh^pupilJn considering the effects of a given focal lesion involving the fibres ? 
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of tl^e internal capsule, it is not to be forgotten that the relations of the twi 
limbs of the capsule to one another and to the knee vary considi^ably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is dc 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. • The principal ,bundle-.pas8iii| 
through the ^terior limb of the capsule is that which connects the frontal gyr 
vand the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
jhead, niB^, and probably those of the mouth, tongue, and larynx^^ In lowe 
horizontal planes these fibres are situated near the knee of the capsule. It n 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of tlit 
capsule. The Inotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being auterioi 
to those for the leg. The number of fibres for a given muscle group corre- 
sponds rather to the degree ofc complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the lingers and toes are rela- 
tively large. 

The fibres to the somaesthetic area of the cortex — ^that is, those from tlu 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying Impulses concerned in general bodily sensation, pass upward tlirougl 
the posterior part of the thalamo-lenticular portion of the capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limby opposite tb 
posterior third of the lateral surface of the thalamus, pass (l) ^h^ fibres carry 
ing impulses concerned in the sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in Hr 
occipital cortex) ; (2) the fibres ca'rrying impulses concerned in auditory sen 
satipns (radiation from the medial geniculate body to the auditory sense are: 
in the cortex of the temporal lobe) ; (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plfigia.of the opposite side, followed later by contractures; and ij^the lesioi 
involves the hinder portion of the posterior limb there is also hemianiesfhesin 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior ^ posterior portions, and even in instance 
in which at first the symptoms p6int to total involvement, there is disa]) 
pearance often of a large part of the phenomena after a short tim* " fhu. 
when the pyramidal tract is destroyed (lesion of the thalamo-lentii 
tion of the capsule) the arm may be affected more than the leg, or 
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Rie facial paralysis is usually slight, though if the lesion be well forward 
In the capsxiib the paralysis of the face and tongue may be marked. 

I ^Spiianflesthesia alone without involvement of the motor fibres, due to dis- 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When the retro-lenticular portion of the capsule is destroyed the 
hemianffisthesia is accompanied by hemianopsia, disturbances ofjiearing, and 
a ome times of smell and taste. The ocguiicnce-othemichorea, marlg^ Jremor, 
3r hemiathetosis after a capsular hemiplegia points to the involvement of the 
Mlamus or of the hypothalamic region in the lesion. 

Charcot and others have dc3cril)ed cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvement of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward and 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accom])aniod by apluisic 
fmptoms, alexia, or agraphia. A subcortical ” motor uphftsia may result 
! the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left 
side it is so extensive as to destroy the fibres connecting Broca’s convolu- 
tion with the opposite hemispheres, as well ^ the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). — From this level through the |)ons, me- 
dulla, and cord the upper and lower motor s(*gmonts are reprc’senhid, the first 
by the fibres of the pyramidal tracts and by the fibres whicfii go from the cere- 
bral cortex to the nuclei of the cerebral nerves, the latter by ih) mo‘lor nuclei 
and the nerve fibres arising from thorn. Ij<nioiis often alTiK't both motor 
segments, and produce ])aralysos having the characteristics of each. Thus*a 
siuglo lesion may involve the ])vramidal tract and cau.se a spastic ])aralysis 
on the opposite side of the body, and also involve the nucleu.s or the fibres 
of one of the corcbial nerves, and so produce a lower segment paralysis on 
the same side as the lesion — erossetl pai'alyhis. In the crus the third and 
f6urth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve tliem or their nuclei, causing partial jiaraly.sis of the muscle.s 
of the eye on the same side as the lesions, combined with a hemiplegia of tlio 
opposite side (Fig. 1, 3). 

The optic tract also_.crosscs the crus and may be involved, giving hemi- 
E ipopsia in the opposite halves of the vi.sual fiehls. 

If the tegmentum be the seat of a lesion wliieh docs not involve the base 
3f the peduncle (or pes) there may bel disturbances of cutaneous andimus- 
nilar sensibility^ ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
MJulo-motor paralysis of one side, accompanied hy a liemi-ataxia of the opposite 
lide, appears to be especially charactcri.stic of a tegmental lesion. 

6. Corpora ftuadrigemina. — Anatomical .studies point to the view that the 

upeidnp (anterior quadrigeminal body )_ jopresoutiP the most impor- 

ant 8ubcortical_ central organ for the control of the eye-muscle nuclei. Ihis 
a'iuj^rt^'to' a certain extent by clinical evident, though as yet but few 
ases have been carefully studied, f Sight is only slightly, if at all, disturbed 
dien the superior colliculus is dc>troycd. ^^]he piqiil is usually widen^, ^ 
ti^pupillary reaction, hoth.^u and onjjceomraodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

• Tlw inferior colliculus (posterior quadrigSninal body), on the other hand, 
has been shown by anatomical study to.-he- an important -w^station in the 
ajiditojy ponductioarpath- A large part of the lateral lemniscus *ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferius to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may bo accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Ohlopgata. — ^Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause crogsed 
Pjjralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
^eg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
xens, the motor part of the trigeminus, and the hypoglossus nerves may also 
bo paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' When the sensory fibres of the fifth nerve are interrupted, together with 
^he sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
^as already crossed the middle line, there is a crossed sensory paralysis — 
^i. e., disturbed sensation in the distribution of the fifth on the side of the 
^esion, and of all the rest of the body on the opposite side. 

; A paralysis ^of the external rectus muscle of one eye and of the internal 
l^tus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a "forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefiw may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external rectus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
lies just in front of the abducens or involves the nucleus itself, or includes, 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter- 
pretation of the symptoms may he rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward tlfc 
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side on which the lesion is, probubly on account of implication of the uiiddh 
[^uncle of the cerebellum (brachium jx)ntis)} Still more frcH|iicnt *is the 
simple motor hemi-ataxia consequent upon lesi on of the h^mniwnrF^’nnil 

longitudinal bundles iu the formatio reticularis. Tins is often 
accompanied by a^dissociated sensory disturbanccv-pain and lcni|HTaturc boin^ 
affeeted, while touch remains uorjuul. , The muscular sense may also l)c in- 
volved. Only when the lesion is very extensive are there disturfiances of lieaV- 
ing (involvement of the lateral lemniscus or corfius Irapezoidciim). 

The symptoms produced by involvement of the ditferont ccrcliral nerves 
will be considered in detail in another section. 

8. Cerebellum. — The functions of this part of the brain are still under 
consideration. Lucmni, whose moiiograpli is cvluiustivc, regards it as an end 
organ, directly or indirectly rclatiHl to certain ])cri})hcral sensory organs and 
in direct efferent relationship with certain ganglia of the I'erehro-sjiinal axis, 
and indirectly with the motor apparatus in general. It is rimetioiiallv homo- 
geneous, each part exercising the functions of the wliole, hiii having special 
relations to the muscles of the corresponding siile of (he hod/'* (Kraiiss). 

Lesions of the lateral lolios affect the corresponding side of tlu* body, wliile 
esions of the middle lobe (vermis) affect both sidis. Partial n'lnoval is fol- 
Q wed- hy.>irftDsienh miiscu tar weakness; complete rcmo*V{ri‘byvi>li’cme ineo- 
irdination. Its one important function would ajipear to be the eodrdi nation 
Tthe muscular niovcincnts. 

In monkeys the symptoms differ much at different periods ari<‘r (Ik* opera- 
ion. During the first five or six days irritation phenomena predominate, 
according to Lueiani, there is-a)ilJllC?iia,-»aiQuy of the muscles, iTml astaiuu..^ 
n the side of the body operated upon. The animal can not sland or walk, 
ill these symptoms may gradually disap|xiar in the course of a few monies. 

The experiments of J. S. liisien Iluiiacll do not entirely confirm the obser- 
vations of Lueiani. In the first place, the occurrence of astiienia is not con- 
stant, and as to atony, wliile tlie patellar tendon relloxes are .someliim's absent, 
they are as a rule intact in pure eereljcllar lesions. I'here. may he even mus- 
cular rigidity instead of atony. llusselPs experiments make it seem likely that 
•fhe cerebellar hemisphere pf one side exercises constantly an inhibitory efhxjt 
upoiTflic activities of the cerebral hcniisplierc of the opjiosite side (firoliahly 
by way of the brachium conjunctivum). Thus after removal of one cerehellar 
hemisphere he found that movements of the ann and leg could he caused liy a 
faradic stimulation of the contralateral motor area, much milder than tliat 
necessary to stimulate the homolateral motor area. Iffie epileptic seizures fol- 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Kranss has analyzed the lesions and symptoms in 100 cases of dis- 
ease of this part. The morbid conditions were as follows: Sarcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7 1 case each of softening, endothelioma, cyst and sarcoma, 

cancer, gumiBa, hamiorrhage. The left lobe was affected 32 times, 

the right lobe 3j2-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. , The most^ common symptonm in tumor of the 
cferebellum are as follows : 

^Vextigo, which is ipore consta nt in*jthi8_than.in - affootion s of any other 
re gipn of the.bram. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the, semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss^ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar} 
‘^'ifisease is often associated with the feeling that objects are revolving about the 
, body, or that the body itself is moving. nMeadacKe was present in 83 cascsi 
Vomiting occulted in 69 cases, not reporteiT was found 

in“ 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about* by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar, 
.particularly of the homolateral limbs, is the most important. In cereli^lar 
f ataxia the^ait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d*ivresse of 
W FrencPI writers). As a"^ule, the patient walks and tends to fall toward the 
^ffected side, but the rule is not certain. |^The„atftxia oi cerebellar ^§easejs to 
M sharply differentiated from th^taxia of tabes dorsalis jfcom c o rti ca l ataxia, | 
and probably from the ataxia accompanyin^^seases of the tegmenETYortioii 
the pons and^erebral peduncle. /^Cerebellar ataxia is both i static , anda^dy- 
namic. The opening or closing of the eyes has less influence than in spinal 
alaxia. Very important for differential diagnosis is the fact that when thej 
patient- lies in b^ movements, tolerably well coordinated can be carried outJ 
:The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.^ In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuaUj^emi- 
n aresis or mono-naresis. and of ten^distmhance^of muscular, sense^d of tho 
stereognostic sense (von Monakow). Cerebellar ataxia may depend upon the 
wilEdrewal of the influence of the cerebellum upon the cerebrum. Babinski 
)iaB pointed out thatjthe affectf^ .li mb, -al though -ataxuy may be held in a given 
p osition more steadily than normal, and also that repeated movements c^ not 
be as quickly performed on the affected as on the normal side. 

^ Paresis, especially^ the homolateral trunk muscles, manifest in an Jn- 
abililyTb perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Eisien Bussell holds -that 
paralysis is ‘f probably directly due to the withdrawal of the cerebellar 
influence from the muscles.’^ A peculiar attitude of the head has been dc- 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is fi^uent 
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Other less constant but suggestive symptoms are^^emalgic the 

rogipn of the neck and occiput; blocking of the venas Galen i and dilatation 
of the lateral ^g^^jpg in Qjj 

mid-brain, pons, or medulla oblongata, producing paralysis of fhe cerebral 
ner?^ (most commonly the sixth cranial^ rhythmical contractions of the head 
or extremities/ijnystagmus (particularly when looking toward the side of the 
lesion ),/^^t^emo^,/^^arthria,/4uditory or visual disturbances, ^herc may be 
glycosuria, an^^iljifiralj[igi^^ pressure on the motor patlw. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi- 
rectly through action at a distance, the reflexes may be abolislicd. 

Symptoms of general mental disturbance may accompany cerebellar dis- 
iase, but they are not characteristic. There is oftena^rritabilitv/^^enfeebled 
nemory, andioward the end sopor and coma. 

n. APHASIA. 

Speech disorders give important informa^^on as to the position of lesions 
of the nervous system, and it is for this reason that they are considered liere. 

The studies of Boulliaud, Dax, Broca, Bastian, Kusamaul, Ijicbthcim, 

I Marie, and otliers have done much to widen our knowledge of this very dilli- 
1 cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Molitior. • 

^ As in all other voluntary movements speech rcciuircs not only a motor but 
a sensoiy apparatus, and we have, as eom])osing the siieech mechanism^ a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with tlie liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles wliich are used in the production of articulate speech are many 
and widely distributed ; thus, the respiratory muscles, the muscles of the larynx, 
tljLe pha^x, the longue, the lips, and those which move the jaws, are all 
brougSr into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
the^cbmparatively simple movements are represented in the gray matter of 
thejpwer motor segment in the pons, medulla, and spinal cord. The asso- 
ciation of neurones upon which these movemenls depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de- 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus- 
cles in the upper motor segment. They are localised ki the central convolu- 
tions about the lower part of the Rolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac- 
quired during the early months of life, is that from which the delicate move- 
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tnenta of articulate speech are developed. The structures upon which these 
nioveihents depend make the primary or elementary speech mecJutnism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. Tliis is true for the right side, but on the left Broca’s convolution 
ahd the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Motor Centres. — This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula- 
tion, following weakness of the opposite side of the face and tongue. OBr4iie 
left side^ if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in ttie cortex) cause speechlessness^witli paralysis of the muscles 
of , articulation — p^eiffio-bulbar ^pwalysis. To these speech defects Baatun 
gives the namir Atphemi ff. ^ 

The lower osegment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enough — as, for instoce, in progressive bulbar paral- 
ysis — ^may cause speechlcssness — anarthria (Bastian) ; but usually they are 
more limited, giving various disturbances of articulation. 

As the 'child learns to speak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
\TLe child is constantly hearing objects called by names, and he Icains to asso- 
'ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound ho gets a more or loss clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the audHary 
Tjirrrfi iniinlrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the left side .in 
right-handc*d people, and on the right side in those who arc left-handed. 
Various theories liave been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory s])ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts leamS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so tliere has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. — ^This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 
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be studied at length in the exhaustive monograph of Mouticr. Marie believed 
that the pure motor aphasia of writers, anarthria, results from a lesion ftivolvj- 
ing the Ifift^ntioular. j i uo letta and the adjacent zone, which he defines aa fol- 
lows: In a horizontal section of the brain, the transverse line drawn from 
^e anterior angle of the insula to a corresponding point of the lateral ven- 
t^ricle gives the anterior border; a line from the posterior angle of (lui insula 
a corresponding point of the lateral ventricle gives the posterior limit, 
deluded in this zone are more than one-lialf of the thalamus, both limbs of 
tne internal capsule, the greater part of ihe caudate nucleus, the lenticular 
nucleus, and the island of Ifeil witli the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is atfcided; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On the other hand, a lesioiL of the ‘‘zone, of .VVoiiuckc causes tbojionsorv 
deafness and word blindness. According to Marie tbe^ zone pf 
Wjemicko consists of the sujiramarginal and angular gyri and the feet of the j 
first two temporal convolutions. When both these regions arc alTccteil there f 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin- 
guished neurologists liave come to the rescue of the old view* which accojits 
Broca’s convolution as ihe motor speech centre. Dejcrinc, Mills and Spiller 
have publislicd most carefully studied cases which go far to show that the third 
left frontal, Broca's convolution, with the insula forms the cortical motor cim- 
tre for speech. I’lu'y agree, however, that lesions of the l(‘ft lenticular zone 
interfere with the movements which make spcH‘cli possible. Thi‘se iifiitor spcn^cli 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can contfol 
the speech luovciiients when the more direct path in tlie left pyramidal tract 
has been interruptetl. 

The motor speech centres and the corresjwnding area in the right brain 
are connected cither directly by special motor tihres with the Imlbar nuclei, 
or, as is more probable, indirectly, tlirough the medium of the cortical cen- 
tra of the primary speech mechanism in the lower jiart of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor- 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech ju’ocesses form a large ])art. Some authors have assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and hcie, as it were, united by a 
name. This is called “ the-oontre^Ios-ooiM^ or naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo- 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech proewses. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memones of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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The VisTial Speech Centre. — This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im- 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen- 
tres in both occipital lobes with the speech sphere. That speech defects restilt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

^ In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general llolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca^s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iifQtor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With the development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ- 
itfes are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical spQech.JK<utre8 — ^the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-iSylyian^artery. Speaking broadly, the pos- 
terior pa this, j:cgion4& ^-sensory and the anterior is- motor. The sensory 

areas are near .the optic radiation and the motor are near the genoral motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso- 
ciated with the speech disturbance wlule hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions of the Posterior Part op the Speech 
Area, or to Fibres going to this Region. 

Auditory Aphasia. — Most people in mentally recalling words do so by 
means of their auditory speech memories — ^i. c., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare " visuals the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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finwiplnf^p all fho auditory speecli mainoriea by de«truction of 

tb^.fiMf..lfflaPoral convoli^bm the most exteoaivc disturbances of sfteech. 
Such a person isymablc to comprehend speech, either spoken or printed, .yol- 
u ntarv spe ech i^^iiplLdiatuTbodj and although at iirst he may talk, his speech 
ifljapthing but a jargon of misplaced words, and he soon becomes speechless. 
Writjp^is also lost, and he can neither repeat words nor write at dictation. 
E^ijgafty ^ able to copy. 

Lesicais are often o^y partial, and tlic resultant distiirhance may he pimply, 
"a difficulty in speecli due to the loss of nouns or to the transposition of words 
^bc writing showing the same defect, The patient iisiially 
undemands what he hears and reads, and can re])eat words and write at 
d ict ion. This is the condition Bastian calls “ amnesia verbalis." 'Dii' con- ^ 
dition may be so pronounced!,! hat voluntary speech and writing are nearly lost, 
^ven when the auditory memories can still ho arons(*d by new airoront impres- 
sions and he is able to understand what is said to him and what lie roads., lie 
can usually repeat and read aloud. 

The afferent paths, which reach the auditory speech centfc from the two 
primary auditory centres, may be destroyed. A lesion to do ibis must ho in 
the white matter beneath the first temporal convolution on the loft side. Such 


a lesion would block all auditory impression!^ coming to lh(‘ o(»iilr(‘, and the 
patient would not be able to understand anything Uiat was said to him, could ^ 
nqt repeat words nor write from dictation. As llic cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis- 
tuidi^ce of voluntary spcKJch or writing, and the patient can ri'ad porfeelly. 
This is pure wprdzdcafncss or subcortical sensory ajihasia. 

Visual Aphasia. — Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of tin' visual speech memories, and the 
1 patient is unable to road printed or written characters, lie isjiliid>leJ[o write 
— ^i. e., thcieds agraphia-^and lie can not copy. .11 is understanding of spoken 
wo rds i s^ood. and voluntary speech is normal or only slightly parapliasic. 

A subcortical lesion involving the afferent lihris going to tlie viMial sikijcIi 
centre causes pure word-blindness (subcortical alcMa) — i. c.,(therc-wbi inability 
to understand written or printed words. Voluntary speecli and writing arc 
good. The patient can not read his own wuuting except by aid of muscle- 
sense impression, in retracing tlie letters, either \olujitary or passively.6> Asso- 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that connc'ct tlie primary auditory and visual centres 
with the speech spheres, but also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this 
the patient haiJoatnot only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and minddilindness— i. e., he is unable to recognize objects when he 
hSS^twhen he sees them. Further than this, there may he a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same thing, in which ca^ the patien isjm, 
to recognize objects and to use them properly i. c., he hag^apr^ia. praxia 
niay occur alone, but is usually associated with forms of aphasia. A sensory 
ftiid a motor type have been described. 
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Motor Apliasia.— the motor speech zone, possibly in rare cases 
. of Bro ca's cQjByQlntion alone, more conunonlyjrf jt-.wdetLJifia, caiififiJoaa.Jit 
the .power o f speech. The patient may bei absolutely dum b, or iie may have 
retained one or two words or phrases, which is believed to be due to the activ- 
ity of the corresponding region of the right brain. He^will makft no effort 
to repeat words. Hi|yTiind_^i8 compaxatiyely. clear, and/p e understands :glia t 
i fa said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories., 5 He will not be able to indi- 
cate tliat he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 
Ojliers, who believe that there is a special writing centre, contend.-that a 
l esion^ strictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb- 
ance of internal speech, writing will be impaired. 

Subcortica l .motor-aphasia is described as due to the destruction, of the 
> fibys whichj jojn Broca’s convolution to the primary speech mechanism. 
yV.. .. Jjcsions which, have produced tips type of aphasia have been in the white mat- 
• 'ter of the left hemisphere near Broca’s convolution. These would be within 
' / " Marie’s-speech. zQne.^ There is complete loss of the power of speech witho ut 
/ MX disturbance of internal speech. The patient’s miental processes are not 
disturbed, andjie 3Bdto perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com- 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi- 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has b^ determined and whether the patient is right-handed or left-handed : 

, ^ The power of recognizing the nature, uses, and relations of objects — 
1. e., whether apraxia is present or not; CSjJhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (^^■■^ h e power to understand spoken words; ( 41 t he capa- 
bility of understanding printed or written language; (SLthe power of appre- 
ciating and understanding musical tunes; ( 61 t he power of voluntary speech 
— in this it is to be noted particularly whether he misplaces words or not; 
( 7 ) t he power of reading aloud and of understanding what he reads; (8) 
tBepower to write voluntarily and of reading what he has vnritten; the 
power to copy; (lfl)-.the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described^Brain, 1902 ) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can 'be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes; "Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fuUy its nature by any receptive channel; 
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hearing, vision, or muscular sense) , and can, in addition, express absent 
FdiaBent wi!^ certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognoiia and Treatment of Aphasia. — In yoimg persons the outlook is 
good, and the power-of speech is gradually restored apparently by the cduca- 
ton-pf the^ceatres on the opposite side of tlic brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor apliasia with right 
hemiplegia. The patient may remain speechless, though capable of under- 
standing everything, and attempts at re-education may bo futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
W^ensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jwwers of expression. 

The education of an aphasic person retpiires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best . 
toJ)cgin ^ the use of detached letters, and advance, not too rapidly, to 
words of.omiy one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

! cases of right hemiplegia wdth aphasia .the patient may be taught to write 
\^th the left hand. Mills has lately called particular attention to the benefit 
,of this treatment. 

[ 

I I m. AFFECTIONS OF THE BLOOD-VESSELS. 

1. CEREBRiVL Circulation. 

There is much that is still indefinite in the physiology of th»; circulation 
of the brain, but that which is known is of the greatest practical moment t^ 
the physicians. To the work of Leonard Hill (sec his summary in AllbutPs 
System) I am much indebted for many of tlie facts in the following brief 
sketch : 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tQ form the circle of Willis. ^JMie extent »)! this intercoin- 
TLunication is subject to considerable variation, which may l)c of extreme 
mportance in pathological conditions. Collectcil by the veins, the blood is 
jmptied into large venous sinuses, which are, to a great extent, protected from 
iressure changes by the skull and dura mater. 

The cerebro-spinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
mt a small quantity of this fluid within the skull, which is entirely filled 
idth brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain siib- 
tance itself can not be compressed, so that the only increa^ or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation within the 
nill not only differs from the circulation in other parts in its freedom from 
62 . 
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the ^ects of atmosphoric preesure^ but apparently it is not under local yaso- 
motor control and is in an organ that can only expand slightly. AHhnng^, 
fih rpfl lij ive b^n demonstrated in the walls of the smcdl arteries o f the brain y 
it has not been proved that they cause dilatation or contraction under iMu- 
ences'frdfti^e vaso-motor ceitteesy indc^, there is little experimental* evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, thp ciq j]ila,^iQn pf thq fnllows passively 
the general bodily conditions. When anything increases the force with which 
th^lood enters the skull — i. e., when blood-pressure is raised, either by in- 
crease in the heart’s action or by general vaso-motor effects — more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperaemia must occur under many circumstances, but it is doubt- 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatoiy conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. 0 ., when there is a lack of arterial the the splanchmc 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies tin 
capiUari€» with arterial blood. The extent to which this regulating mcchan 
ism can counteract an obstruction to the circulation through these centre 
6as been well shown experimentally by llarvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as Imi 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impedimeni 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cu§hing. draws from this experimer 
will be referred to under cerebral hajmorrhage. 

. When this regulating mechanism is disturbed, serious results may follo\ 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal bloo( 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood back to itself against the force of gravity; the blood accumi 
jlates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
•onconsciousness occurs. A .similar condition may follow the sudden remov 
of something that has caused pressure on the abdominal vessels for a considc 
■able time, as the withdrawal of the ascitic fluid. In this case the vaso-motf 
control influences have not been called on for some time, and the centre itsc 
has taken part in the general weakened condition of the individual, so tli 
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a sadden demand is made upon it to compensate for the accustomed 
nemal sapj^rt to the blood-vessels, it is entirely unable to respond, and the 
bod collects in the splanchnic vessels, the patient becomes uncon^cious and 

die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechaniMii and the 
tonicity of the muscles of the abdominal walls com|>ensate ]K'rfiVtly for the 
^pi^ge from the horizontal to the upright position — i. c., for the elfect of 
levity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may lx* very imper- 
fect. Wlien such is the case, if the patient stands, or, at times, even if he 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
(The change in the pulse-rate, with a change in position, js a fair indication 
of the vaso-motor control, for the heart itself endeavors to make iij) for this 
incompetence. 

Chloroform and, to a less extent, ether tend to indiu*c vaso-?notor paraly- 
sis, and this is the reason why position is such an im|)ortant factor iji the 
safety of patients during aiuesthcsia. I'hc splanchnic circnlatiftn, under these 
circumstances, may, to a certain extent, he su})|M>rted by bandaging the legs 
and abdomen and elevating the foot of the lK*d. Crilc’s pneumatic openiting 
suit, in which the patient is encased Mow thi^cliest in an inllatablc suit, by 
means of which pressure on the peripheral and abdominal ve^sels may bo 
varied, is an attempt to establish an artificial vaso-eonstriclor sy.stem under 
the control of the operator, which can eom]x*nsate for the paralyzing elTccts 
of the aniesthetic, and obviate tlic nccjessity of eonsulering position. 

The^ heart itself may bee>ome wctik from various causes and so he unable 
to keep the brain properly supplied with arterial blood. The cxlreme example 
of this is paralysis of the heart muscles from failure of the coronary circula- 
tion, which is immediately followed by unconscioiLsuess and death. In Stokc.s- 
Adams disease the eercbral symptoms, attacks of unconsciousness, convulsions, 
£md apoplectiform seizures are due to cerebral aiuemia. caused by the tempo- 
rary cessation of the ventricular sy4ole. Wlien tlie cho.st is forcibly com- 
pressed the heart may be unable to fdl itself with blood, and so unconscious- 
ness, or even death, may follow fmm failure of tlic cerebral circulation. 

Bespiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is cliangcd into 
arterial blood, but also in a more truly mechanical sense. With every insjura- 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tend.s to force 
the blood into the heart. During expiration tlic entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira- 
tion has direct, but slight, influence upon the blood-pre.s.siire within the 
arteries. 

The circulation ^ithi" the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
•uto the superior vena cava and the columns of blood appear to be uninter- 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be ecjual to venous blood-pressure within the 
iinuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an "increase in ^the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked 8ymptom8,*but at times they, may be, as when 
a crying child holds his breath untd he becomes unconscious. Here the diffi- 
culty which the heart has in filling itself blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone ol^structed, as 
by pressure from a tumor, there may be not thg slightest disturbance of the 
functions. This depends upon the freedom of the cr^io-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracic pressure very greatly. In 'foiced^ expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracic veins, while, if the glottis 
be closed and a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi- 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu- 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse- 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked anaemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces- 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance imder pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that arter}', I 
and is considered imder Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

I 

Less and less stress is now laid on active hyperesmia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperaemia in th 
infectious diseases, or in association with hypertrophy of the heart acoon 
ptmying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anaemia 
of the brain^ust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that tlie condition of the blood-vessels 
[IS seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anaemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over th*e 
jyri are empty, and an unusual amount of cercbro-spinal fluid is present. On* 
lection both the gray and white i^atter look extremely pale and the cut surface 
8 moist. Very few puncta vasculosa arc seen. 

The effects of sudden anaemia of the brain are well illustrated by the ordi- 
lary fainting fit, mi have been described above. 

Symptoms. — When the symptoms are the result of hoBmorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head- 
ache, or delirium, and gradually, if the bleeding continues, *cons(Mousncss is 
lost and death may occur with convulsions. In the more chronic forms of 
brain anaemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the cowdition known as irritable w’eak- 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclcrosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which ihe term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar- 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions : 
In general atrophy of the convolutions, in which case tlie oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of -the brain itself is un- 
usually moist. The most acute mdema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con- 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. ^ . 
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The anatomical changes are not unlike those of ansemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and bene^h the mem- 
branes. The brain substance is anjemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated* with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso- 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs are often those 
in which thei'e is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. Ckrebral H/Thmorrica-GE. 

The bleeding may come fi-uiu oranches of cither of the two great groups 
of cerebral vessels — the basal, comprising the circle of Wfllis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anterior, middle, and the posterior cerebral vessels. Jjl 
ft n^ajor ityiof the cases the haemorrhage is from the central branches, more par- 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi- 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lenticulo-striate artery of Du ret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral hwmorrhage. Haemor- 
rhages from this and from the lent iculo- thalamic artery include more than 
GO per cent of all cerebral hajrnorrhages. The bleeding may be into the sub- 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haBmorrh^; botli. 
however, are usually included under the terms intracranial or cerebral haem- 
orrhage. 

Etiology. — The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vesseh 
in advanced life makes apoplexy much more common ftlter tha fifHpf>Lypflr 
It may, however, occiuLin .chMim^ undet ten. On account of the greater 
liability to jirterial disease (associated probably with muscular exertion and 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women . } Heredity was formerly thought to be an important Tactor id thi-^ 
affection, and the apoplectic habitus or build is still referred to. By this i'^ 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely throug h the arteries/and there ar^3 
familiei^in ^ich these degenerate early7 usually in association with renal 
chamreSn^ l The secondary hypertrophy of Bie heart brings with it serious dan- 



DIFFUSE AND FOCAL DISEASES OF THE BRAIN. 


967 


5 «r», which have already been discussal in the section ujwn arteries. ^ The 
ipaial factors in inducing arterio-sclerosis — the abuse of alcohol, ini moderate 
jaJtog, syphifis, and prolonged muscular exertion — are found to be important 
intecedents in a large number of cases of cerebral hamiorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may iiidireclly lead to 
apoplexy bj causing embolism and aneurism of the vessels of tlio'hrain. Cere^ 
bral haemorrhage occurs occasionally in the sjH'citic fevers and in profound, 
alterations of the blood, as in leukjvmia and [)ernicioiis amemia. The actual 
exciting cause of thO haunorrliage is not evident in tin* majority of eases. 'J'ho 
attack may be sudden and without any preliminary symptoms. In other in- 
stances violent exertion, particularly straining elforls, or the excited action of 
the heart in emotion may cause a rupture. 

1 ^Morbid Anatomy. — The lesions causing apoplexy are almost invariably 
in tlie cerebral arteries, in which the followiijg changes may lead dirwtly 
to it: 

(rt) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hiemorrhage. The origin of the miliary aneurisms 
is disputt'd. riiai’f'ot thought they resull(‘d fiDiii chang(‘s in Ihe ndvenlilia 
(periarteritis). Others, with I<]ichler, Ziegler,^an(l Ihrch-HirwUl'cld, liiid the 
primary cliange in the iniinui. Tlie weight of opinion at present, however, is 
oj^yie side of the view that the media is first degenerated (Koth, Ijoewenthal). 
They occur most fre([uently on the central arU'ries, hut also on tlu* smaller 
branches of the cortical vessels. On section of the brain subslance they may 
be seen as localized, small dark bodies, aliout the size of a pin’s head. Some- 
times they are seen in numbers upon the art(‘nes when carefully willidrawn 
from the anterior jierforated spaces. According to (Huircot and llouchard, who 
have described them, they are most freipient in the central ganglia. In apo- 
plexy after the fortieth year if sought for they are rarely missed, ’i’hc actual 
miliary aneurism, which by its rupture has occasiomHl the luemorrhage, may 
be difficult to find, but if one pours ivater carefully on the area of haunorrliage, 
or, better still, sulmierges the apoplectic ma.NS bir a lime, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These are by no 
means uncommon, and will be considered siibse(|iieiitly. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by the production of aneurisms, citlicr miliary or coarse. 
There are instances in which the most careful soarcli fails to reveal any tiling 
but diffuse degeneration of tlic cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the isrflls of the vessels may account for 
luenxorrhages by diapedesis without actual rupture. Such huemorrhages are 
not •uncommon in cases of contracted kidney, grave anaemia, and various 
infections and intoxications. 

(6) Tn persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter — the locuncB of Mane — areas varying in size from 
a pin’s head to a pea or a small bean, grayisli-red in tint. The lenticular 
iiucleus i^ particularly apt to be involved. The blood-vessels are always dis- 
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eased. AnAomically this is believed to be quite as important as the miliary 
aneurisms. ’ 

The haemorrhage may be meningeal, cerebral, or intraventricular. 

meningeal hcemorrhage may be outside the dufa, between this membrane 
and 4he bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor- 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^pture of aneurisms on the larger cerebral ves- 
sels. The blo^ is usually subarachnoid. "^An intracerebral haemorrhage may 
burst into the meninges. oA special form of meningeal Jiaemorrhagu-ia found 
imthfi AC.V-born, associated with injury during birth. -"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base ; in cases of mptured aneurism, particu- 
larly, it may extend into the cord or upon the cortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hoBmorrhage is most ftequent in the neighborhood of the cor- 
pus striatum. . particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala- 
mus, and the internal capside, or it m^ extend to the insula. Haemorrhages 
confined to the white matter — the centnun 8emiovale-~are rare. Localized 
bleeding may occur in the .crura or in the pons. Haemorrhage into the cere- 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under j 
twenty-five to be due to cerebellar haemorrhage. 

Ventricular Hcemorrhage . — This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following ha3morrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caus^ by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of "apo- 
plexie foudroyante” 

Subsequent Changes. — The blood gradnnl^y changes in color, and ulti- 
mately the haemoglobin is converted into the reddish-brown haematoidin. In- 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p^'.iduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferatei* 

- and leaves a^^pigmented scpf. In meningeal haemorrhage the ef^sed blood 
mafif be gradually absorbei'^ and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized .irasting of the convolutions and the production of a cysl 
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in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. • 

' Seconder^ degeneration follows, varying in cliaracter according to thejgca- 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cei^bral 
apoplexy which has produced hemiplegia (lesion of tlic motor area in tlie 
cortex or of the pyramidal tract letiding from it), the degeneration may 
traced through the cerebral peduncle, the ventral part of the pons, the pyra- • 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossctl pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen- 
eration of the frontal cercbro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial ])ortion of tlie basis pedunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus me- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their white matter is destroyed by a luvrnor- 
rhage the lateral segment of the basis pedunculi degenerates ( Dcjcrine). Cere- 
bellar haBmorrhage, especially if it injure the nucleus dentatus* may lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration m the leTnniseus medial is, extending as 
far as the nuclei on the opposite side of the nuMlulla oblongata, after Inemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the p<»iH. 
HaBinorrliagcs destroying the occipital cortex, or subcortical hamiorrhage» in- 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a time cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. — These may be divided into primary, or those connectcnl uith 
the onset, and secondary, or those which develop later, after the early mani- 
festations have passed away. 

EttUkURX, SXMiJXOJijifj.— ^Premonitory indications are rare. As a rule, the 
patient is seized while in full health or about the yierformancc of some every- 
day action, occasionally an action requiring strain or extra exertion. iXow and 
then instances arc found m which there are sensations of numbness or tingling 
or pmns in the limbs, or even clioreiform movements in the mu>cles of the 
opposita side, the so-called prehemiplegic chorea. In other cases tein])orary 
disturbances of vision and of associated movements of the eyo-muscle^ have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn- 
ings”) are characteristic. The onset of the apoplexy, as the symptom- of 
cerebral haemorrhage are usually called, varies great ly.r There may be sudden 
loss of consciousness and complete relaxation of tlie cxtremitiiis. In such in- 
stances the name a t)opJeQt ic,Mroh& is particularly appropriate./ Tn other cu'.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
's manifest. ♦In the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
Jijected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in dorq) coma, inactive, 
-f the hsemonhage so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (haemorrhages into the pons or ventricles). 
rTlie respirations are slojv, noisy, and accompanied with stfirtor.' Sometimes 
the Cheyne- Stokes rhythm may be present. The ^ chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often bloTO out during expiration, with spluttering cf the lips. 
The pulse is usually iull, slow, and of increased tension, i fThe temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 96°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and faiccs arc usually passed involun- 
tarily., Convi^sions arc not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes* ' An indication of hemiplegia may be discovered in the dilTerence 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops dead ” on the affected side, while on the other it falls more slowly. 
Keilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
ma^s of the thijjh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the , 
paralyzed limb is broadened or flattened, while that on the norrtal side has a 
more rounded contour, 'diigidity also may be present.!' In watching the move- 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the cheek to be blown out in a more 
aarked manner. The head and eyes may be turned strongly to one side — 
on jugate deviation. In such an event the turning is toward the side of the 
lajmorrhage. 

lojother cases, in which the onset is not so abrupt, the patient may not 
Oi>o consciousness, but in the course of ft few hours there is 'loss of power, 
incousciousness gradually develops, and deepens into profound coma. This 
s sometimes termed ingravescent, apgplc^y. The attack may occur during 
leep. ' » The patient may be found unconscious, or wakes to find that the power 
s lost on one side. Small haemorrhages in the territory of the central arteries 
nay cause h<3iiiiplegia without loss of consciousness. In old persons the hemi- 
plegia may be slight and follow a transient loss. 4)f-<jonsoio«8ness, and is usu- 
ally most marked in the which is dragged. It may be quite slight and 
dillicult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Uaiisily -withiii-forty-oi^it-bours after -the onset of^am attack^^gonietiTncs 
within from .two to six hours, tlicre is^ febxilc reaction, andlmore or le ga go n- 
stitulional disturbance associated with inflammatory changes about the hasm- 
orrhage and absorption of the blood. The period of inflammatory reaction 
’may .continue for from one week to two months. Theipatient msny die in this 

I reaofeon. or, if_ ppp sciousness has lieen regained, there may he [(jffliriTim or 
recurrence of thfijppma. At this period the so-called early rigidity may develo[i 
in the paralyzed limbs. The so-called ^rophuMdiadgcs may occur, such 
sloughing or the formation of vesicles. The most serious of these is tho 
sloughing eschar of the lower part of the back, or on the paralyzed side, whicli 
may appear within forty-eight hours of the onset and is usually of grave sig- 
nificance. ^ Tbe congestion at the bases ^f the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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TEU is abiiost the rule in the «-‘''«>»«-al fesion. 

occurs early in hemiplcRia. When ho^- * which 

the state W so-called early riffiditv ■"*'1'*^'^' 7""* develop or 

of the head and eyes may be instil/ deviation 

look away from the lesion and the lunf'** ' .“‘^7”'*’ **”**' *” 

Thisjyuiptom may L associalwl w! ir!.or'ti'’1'‘i •''® 

to some authors, when in (he nei-diborliood of according, 

gyri. It may also occur k a S„ >f , “"<1 angular 

in the latter' situaJ^ fS eoSluf ^ P«-. •*nt 

Occurs in other eases as fhe nnhnnf l l . * ^ ^ r(‘\(‘rsc* of llial wliich 

or convulsion looks ‘toward the lesimr”" "' •'‘P“""‘ 

improves.^ a^nni'ainraT parl"vS'‘mar 3 s"^^^^^^ 'I 7/*”^^ r 
motor area or the nvmmwlnl f ‘ fh'sjniction of the 

complete ichni * 7 ,^ 7 ',! ’1 ' 7 , 

one or other of these parts Tl.i ■*’ 1 *'”’1'"^ Pafinil when* it involves only 

tlio internal caiarale- /..r at a'nl- . i f '" 

liervp f arm and hg, the fibres of the upper motor segment of the ficTal 

'-f ♦>>« nerves of the luS 

r ^ht dithculty in elevating the eyebrows or in closing the eye on the nai-ilv/ed 

be nr^"' P‘*'’niysis is complele, but the movements may 

- p.resent with emotion, as laughing or crying. 'I’lie facial paralysis is nar'^ 

nd the frontalis muscles are much less involvisl (ban the lower branch The 
l^glossal nerve also is involveil. In consequenee. the patient can nof nut 
out the. tongue straight, but it deviates toward the paralysed side inasi.ich 
the genio-hyo-glossus' of the .sound side is unoiipo.sed. With right lieminlcffia 

s,zjr.r“' ‘ “ 

“il'r W“* « & ™;,ir 

ix only the paralysis in the face and arm is complete that of the leg 

oscabZ " wu“". *’™ while the leg 

“* ”” " ™’ “■ ““ '•» 

siTnSl!7i““®^“ ®®“P® hemiplegia, particularly those associated in 

explains by supposing tha.t as the spinal nuclei controlling these 
ements on both sides constantly act tocretlipr fhpv ma^r ai--_ 
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intimate connection, be stimulated by impulses coming from only one- side 
of the brain. HugUings Jackson pointed out that in quiet respiration the 



PiQ. 9, — Diagram of motor path from left brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side ; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause uppi'r 
segment paralysis in the arm of the opposite side — cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body — hemiplegia ; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralysis 
of the eye-muscles on the same side — crossed paralysis ; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralysH 
of the face and the external rectus on the same side— ciss ood pufalya i n ; at 5, upper seg- 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion— spinal paraplegia ; at 6, lower segment paralysis 
of muscles localized at seat of le8ion->-ant6rior poliomyelitis. (V an Qehochten, modified.) 
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^UBcles on the paralyzed side acted more strongly than tlic corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been cotffinned by Clark and Bury. The degree of iwnuaneut pnrajysis 
after a hemiplegic attack varies much in dilTereiit cases. Wlieu the restitution 
is partial,. it is always, as Wernicke lias pointiMl out, awtain groups of uuiscles 
which recover rather thai^thers. ’ TUu^in the leg the residual paralysis con- 
^ms the flexors of the leg and the dorsal flexors of the foot — i.“e.. the inuscltfs 
which, according to Ludwig ^Innn, are active in the second periotl of walk-, 
ing, shortening the leg, and hringing it forward wliilc it swings. cThc nius- 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of tlic leg and I he plantar 
flexors of the foot. These “ lengtheners "of the leg often n'cover almost 
completely in cases iri which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual ]>aralysis usually alfects the muscle groups 
which oppose tlie thumb, those which rotate tlit;arm outward, and the ojKmers 
of the hand. 

As a nile, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia . — A ]>aralysis in which there is loss of function in a 
cerebral nerve on one side with loss of ]iower (or of s(‘nsation) ^n the opjwsite 
side of the body is called a ctosscmI or alternate* h(‘mi])legia. \t is mot with 
in lesions, commonly ha*morrlmge, in the erns, the pons, and the mcflulla 
(Fig. 9, 3 and I). 

(а) Crus. — Th<r Idling may exteud from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the lia;morrhage may be 
primarily in the crus. In tlu* classical case of Wcher, on section of the low'er 
part of the loft crus an oblong clot 15 mm. in letiglh lay just ladow the inwlial 
and inferior surface, 'riic characteristic features of a lesion in this locality ' 
are paralysis of aiau. face, ami l(3g of the opposite sah*, and oculy:Jwator paral- 
ysis, of the same side — the ^udrome of, Weber. Sensory changes havi* also 
been present^;^ Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, hut there may l>c incomplete paralysis of the oculo-motor 
nerve,' witli disturbance of sensation and ataxia on the opposite side of the 
Ijody. The optic tract or the lateral geniculate body lying on the lateral side 
of the cnis may he compressed, in which event there will be hemianopsia. 

(б) Pon^ and Medulla . — Tjcsions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lo w(‘r aspe^ct of the pons, the facial 
nerve may be involved, causing paralysis of tin* face on the same side and 
hemiplegia on the opposite side. The fifth m*rve may be involved, with the 
fillet (the sensory tract), causing loss of sensation in the area of distribution 
of the fifth on the same side as the lesion and lo» of sensation on the opposite 
side of the body. The sensory disturbance hen* apt to be dissociatcMi, of 
the syringomyelic type, affecting particularly the sense of pain and tem- 
perature. ^ 

Sensory Disturbances resulting from Cerebral IlfBmorrhagc . — These are 
''’ariable. Hemiansesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. ^\ hen the hemianaesthesia^ is 
marked, it is usually the result of a lesion in the internal capsule involving 
^he retrolenticular portion of the posterior limb. In C. L. Dana’s study of 
sensory localization he found that anaesthesia of o rg a n ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, as- leg, 
and Was generjdly, incomplete./ j^Total anaesthesia wjw either of functional or 
subcortical origin. ^Markcd-wiaesthesia was much more cQmmon,i D , . s oftenin g 
than in haemorrhage. ^ Complete hemianaesthesia is certainly rare in haemor- 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere- 
bral haemorrhage. 

The Keflexeft in Apoplectic^ Cases. — Djiring..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
l. p'on the paralyzed side. As to^ the time of return, especially of the patellar 
r\ reflexes, marked differences are observable in individual cases. The deep 
-reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present, "i Plantar stimulation usually gives an extensor response in the ^eat 
Jt' toe (Babinski’s reflex). This may occur very early and is an important indi- 
cation^f the paralyzed side. The other superficial reflexes are usually dimin- 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. , Tn severe eases the rule is that tlie leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper arm before 
those of the forearm and hand. The face may recover quickly. 

' Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. — Tliese correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get alpout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new haemorrhage having taken place. In both arqj^ and leg 
the condition of secondary contraction or late rigidity comes on andip always 
/"I most marked in the upper extremity. The arm becomes permanently flexed 
* at the elbow and resists all attempts at extension. The wrist is fles^ upon 
the forearm and the fingers upon the hand. The position of the Arm and 
l^-M^ihand is very characteristic. TheraiaJrequfintly, as the wntiflctflrgs develop, 
a great deal of pain. In theJegJhe cqntract ure ja ra rely m extreme. The 
p Goss of power is most marked in the muscles of the foot, a)id to prevent the 
|toes from dragging, the knee in walking is much flexed, oir^ more commonly 
A^<MAthe foot is swung round in a half -circle. 

7> • (iThe reflexes are at this stage greatly increased. These contractures*' are 
^ ^rmanent and incurable, and arc Mw^mted with-A secondary descending 
, scl er o s is of -t ho m o tor pa th. There are instances, however, in which rigidity 
' ' j' and n -lift itfd fv»Piir but the arm remains flaccid, the leg having 

• regained its power. This hemiplegic flasquo of -Bouchard is found most com- 
' in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following Tremor of the affected liuiba, }) 08 t-piiialytic 
chorea, the toobile spasm known as atlietosis, arthropathies in the joiitts of 
the affected side, and muscular atro}>hy. Athetosis and iiost-lieiuiplegie ehgroa 
will be considered in the hemiplegia of children. . Tlie eool surfaci' and thin 
glossy skin of a hemiplegic limb are familiar to all. A wonl may liere he 
3aid upon the 8iihjc*et of muscular atrophy of cerebral origin. 

As a rule, atrojiliy is not a marked feature in hcuiiplegia* but in M)mtJ 
instances it does develop. It has been thonglit to be duo in some easiv to, 
secondary alterations in the gray matter of the ventral horns, as in a ea^e 
reported by Charcot. Itecfjiitly, however, attention has betm ealknl liy Senator, 
Quincke, and others to the fact that atrophy may follow as a dirtvt result of 
the cerebral lesion, the ventral horns remaining intact. In Qninrki‘'s cave, 
atrophy of the arm followed the dcvelo])ment of a glioma in the anterior cen- 
tral convolution. The gray matter of the \entral horns was normal. Tlu*se 
atrophies are most common in cortical lesions# in \ol\ ing llic domain of the 
third main branch of the Sylvian artery, and in ci'iitral lesions iinolving the 
lenticulo-thalamic region. Their explanation is not clear. •^Plic wasting of 
cerebral origin, which occurs most frcHjuently in cliildnm, and leads to ln*nii- 
atrophy of the muscles along with stunhHi growth of tli(‘ hoims and joints, 
is to be sharply separated from tin* heniiatrofihy of the miisclo of tin* adult 
following within a relativelv short time npm the luniiipli'gia. 

Diagnoftis. — There are tlirec groups of eases whii'h olbu’ liicrca-ing dilli- 
culty in recognition. 

(1) Cases in Avliich the onset is gradual, a day or two elap-ing bi-foro 

the paralysis is fully dovelopid and eonsciou^n(‘ss coni|)Iel(‘ly bN|,*jM‘e n^idily 
recognized, though it may be (liQicult to deterniiiie uliotlier the h'^iori i- duo 
to thrombosis or to liamiorrliage. • 

( 2 ) In the sudden apojilectic stroke in wliicli tin* patioiU-r-HfudW kises 

e onseinnRn£»s s..^J:liij- diagm^U may h(‘ still gn^atiM', jiarl leiil.irly 

if the patient is in deep iHuiia wdien first seen. 

The first point to lie decided < is thc cxislenec of hemiplegia. This may 
bo difficult, althougli, as a rule,j»even in deep coma the limbs on the para- 
lyzed side are more flaccid and drop instantly when lifted; wliereus, on the 
nbh-parajyzed side the muscles retain some degn^e of tonus. The rellcxes may 
be deofittued or lost on the alfoeted side and there may bo conjugate devia- 


tipa.4tf'£ie head and eyes. Kigidity in the limbs of one side is iii favor of a 
hemiplegic lesion. It is practically impossible in a majority of rliese ca^es 
to say whether the lesion is due to hamiorrhago, eiidx)liam, or thrombosis. 

(3) haemorrhage into the ventricles or into the pons may pnxlucc 

sudden loss of consciousness with complete relaxation, so that the condition 
niay simulate coma fromi uraemia,' diabetes^ alcoliolism,t, opium fX)isoiiing, or 
epilepsy. 

Tte previous history and the mode of onset may give valuable information. 
I n fepilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in. opium poisoning the coma develops 
™re gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often smells of 
ttcetone. In ventricular hsemorrhage the coma is sudden and develops rapidly. 
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The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray — as in a case of ventricular haemorrhage which occurred in a 
u puerperal patient, in whom, naturally enough, the condition was thought to be 
UKBE^. Itigidity is often present^ In haDn^jiTbagfi.,intajto ponsiconvulsions 
freq uent. 2 ^'hc pupils may be strongly contracted, iponjugate deviation may 
"^ot'eur, and thb ' temperature is apt to rise rapidly. The contraction of the 
"pupils in pontine limrnorrhage naturally suggests opium poisoning. T he d if- 
‘ fe rence i n temperature in the two conditions is a valuable diagnostic point. 
The iqx)plectiform seizures of general paresis have usually been preceded by 
ahnnrmal menial symptoms, and the associated hemiplegia is seldom per- 
manent. 


Tt may be impossible at first to give a definite diagnosis. In admissions 
to hospitals or in emergency cases the physician should be particularly careful 
about the following points : ^Tlie examination of the head for injury or frac- 
ture r^the urine should be tested for albumin, examined for sugar, and studied 
microscopically ;3a careful examination should be made of the limbs with ref- 
erence to their degree of relaxation or the presence of rigidity, and the con- 
dition of the teflexcs^'^tlie state of the pupils should be noted and the tem- 
perature taken. ^The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in tlie clas!^ of patients admitted to hospital. Under these circum- 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is l)est to yegard each case as serious and to bear in mind that this is a 
condition in whicli, above ail others, mistakes are common. 


‘ Prognosis.-— 'From cortical haemorrhage, unless .veryL extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the haemorrhage follows injury than when it results from disease of the 
arteries. - Infantile meningeal hemorrhage, on the other hand, is a condition 
.^'^^J^dlIcll may pi'oduee idiocy or spastic diplegia. 

^ luumorrhages into the corona radiata, and especially those whicli 

. rupture into the ventricles, rapidly prove fatal. 

^ liemiplegia which follows lesions of the internal capsule, the result ^ 
of rupture of the lenticulo-striate artery, is uapally .persistent followinl 
by .contracture. When the retro-lenticular fibres of the internal capsule an' 
involved there may be hemianaesthesia, and later, especially if the thalamu.^ 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy tin* 
following symptoms are of grave omen persistence or deepening of the com.i 
durjng the M‘cond and third day p^apid rise in temperature within the firr-i 
' j f orty- eight hours after the initial fall. In the reaction which takes place on 
* ^the second or third day, the temperature usually rises, and its gradual fall 
the third or fourth day with return of consciousness is a favorable indicn- 
X'^'^tion. The rapid formation of bed-sores, particularly the malignant docubitU'> 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, u’ 
Vibundant, in the urine is an unfavorable symptom. 

When consciousness returns and the patient is improving, the question i- 
' ^anxiously asked as to the paralysis. The extent of this can not be determineil 


for some wetics. With slight lesions it may pass off entirely. If persistent at 
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tlic end of ii irioiilJi st)inc grade of permaiieut palsy is certain to reiiiaiy, and 
gradually tli late rigidity supervenes. 

• 5. Emholism and Thrombosis (Cerebral Softening). 

(a) Embolism. — Tlie embolus usually enters the carotid, riyely ilio vert^ 
bral artery. In the great majority of cases it comes from the left heairt and 
is eitlicr a vegetation of a fresh endocarditis or, jiiore commonly, of a recurring* 
endocarditis, or fi-om the segments involved in an ulcerative ])roeess. licss 
often the embolus is a ])ortion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may uIm) cause blocking 
of the branches of the circle of Willis. In the piier|>eral condition cerebral , 
embolism is not mfrecpient. It may occur in women with heart-disease, but 
in other instances the heart is uninvolved, and The condition has been thought 
to be associated with the dc'velojummt of heart-clots, owing to increasetl coagu- 
lability of the blood. A majority of cases of embolism ocemr in heart-disease, 

89 per cent (Saveliew^). Crises are rare in tlu‘ acute endocarditis of rheiinia- 
tism, chorea, and febrile conditions. Jt is much more common in the secondary 
rcKJurring endocarditis which attacks old 'ScldVoi ic valves. TluLiuubnliliiJlUOst 
fr(H]UfiDtly p^isses jo tjin left middin.cejrilbral.iutcry, as it enters the left carotid 
<if toner t hi^ri the right because of the more <lire<*t course of tin; blcKid in the 
former. The posleidor cerebral and the vertebral are less often alfected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the grc'j^er 
frequency of mitral stenosis. Contrary to this general statement, .\(‘wton 
Pitt’s statistics of 79 cases at Guy’s Hospital indicate, however, that males are 
more frequently affected ; or in this series there wtvo 44 males and 115 females. 
Savelicw gives 5-1 per cent in w'orrien. 

(b) Thrombosis. — (-lotting of blood in the cerebral vessels occurs (1) about 
an embolus, (^) as the result of a lesion of the arterial wall (either endar- 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (.4) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
suflacient to induce hemiplegia, may be causcKl by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes. — Degeneration and softening of the territory sup- 
plied by the vessels is the ultimate result in both embolism and thromliosis. 
Blocking in a terminal artery may be followed by infarction, in whicli the 
territory may either be deeply infiltrated with blood (haemorrhagic infarction) 
or be simply pale, swollen, and necrotic (amrinic infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is. moist, 
the nerve fibres degenerate and become fatty. Tlie neuroglia is swollen and 
o*dematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early r^ color 
iRay give place to yellow. Formerly much stress was laid upon the difference 
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)ctwecu red, yellow, and white softening. The rod and yellow are soon chiefly 
m the cortex. Soiiietiiues the red softening is particularly ni&rked in case^ 

?f eiiibolisin and in the neighborhood of tumors. The gray matter shows man\ 
punctifoi rn hieinorrlmges — capillary apoplexy. There is a variety of yellow 
softening — the plaques jaunes — common in elderly persons, which occurs in 
ihe gray matter of the convolutions. The spots are from 1 to 2 cm. in diam- 
eter, sometimes are angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connectivi' I 
tissue and the oformation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of t^e softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a case there is softening in the neighborhood of the corpus striatum, 
as well as in pai’t of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
his involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu- 
tions of the temporal lobe. These are practically terminal arteries, and in- 
stances freciuently occur of softening limited to a part, at any rate, of thf 
territory supplied by them. Some of the most accurate focalizing lesions an 
product in this way. 

Symptoms. — Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. Sc, 
too, softening may take place in the "silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
hiemorrhage from the same arteries. Permanent or transient hemiplegia re- 
sults. Wlum the central arteries are involved the softening in the intemul 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively, 
jan embolism the patient is usually the subjectjbf heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery th^jbemiplegia is usually associated with apiiasiiyi 4 ii inrumuusi^j uu 
8 other ha^d^ the onset is more gradual; the patient has previously coin- 
ained offheadache, jcrtigo^^tingling in the fingers; Ihofipcceh may have been 
ibarrassed for some days; the patient has hacrioss of memory or is^neo- 
jrent, or Jiaralysis begins at one part, as the ha ml, a mi ovtemls ^Jawly, and 
ejicggiplcgia may be incomplete or variable. Abrupt loss of coiiseiousness, 
muc h less common, and when the lesion is siiihH eonstuousness is ivIhiiuhI. 
5557 iriThrombosis due to syphilitic disease*, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism has practically the char- 
jteristics, both primary and secondary, described under luemorrhage. 

The following may be the effects of hhx^king tlu* dith'ivut vcss(‘ls: (a) 
eriehral , — The left-branch is more fre(|nontly pluggcil. Tlu* cITccts are in- 
Dlyement of the nuclei in the medulla and symptoms of acute bulbar paralysis, 
t rarely occurs alone ; more commonly with * 

(&) Blocking of the hdsilar artmj. When this is entirely joeclnded, there 
lay be bilateral paralysis from involvement of both motor patlw. Ihilkar 
ymptoms may be present; rigidity or spasm may ocriir. 'Phu temperature* 
aay rise rapidly. The symptoms, in fact, arej^thoso of apopl(‘\y of tlu* poos. 

(c) The posterior cerebral supplies the occipital lobe on its medial hurfaee 
,nd the greater part of the tcmporo-sphenoidal lobe. If the main stem he 
hrombosed there is) hcmiaiiopia with^sensory ajihasia. Localized an*as of 
oftening may exist without symptoms. Blocking of the main luripiial hraneli/ 

' artcria j)ccipital i s of I)urei),or of the ariena calcanna, ])assing t***' <‘UMeiH 
nay be followed by;hcmiaiiopiav: llemianaislhosia may result from iav.olve# 
nent of the posterior part of the internal capsule. Xot iiifre(iuerill> s\mmet 
deal thrombosis of the occipital arteries of the two sides occurs, as in Korsler's 
veil-known case. Still more frequent is the occurrence of thrombosis of a 
irancb of the posterior cerebral of one hemisphere and a branch of tlu* middle 
:?erebral of the other (von AlonakoM'). It is in such cases that the must 
onauncedonstlinces of^praxia are met with. 

{d) Internal Carotid . — The symptoms are variable. As is well known, tlu 
3 sel is in a majority of cases ligated without risk. Tn other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. 'P1 u‘h 
riations depend on the anastomoses in the circle of Willis. Jf tlujsc* an 
rge flod free, no paralysis follows, but in cases in which the ])osterior com 
unicating and the anterior communicating vesS(‘l> are small or absent, lli 
iralysis may persist In No. 7 of my Elwyn series of oases of infantile herni 
ogia, the woman, aged twenty-four, when six years old, had tlu* right, carotr 
?ated for abscess following scarlet fever, with the result of pei*inanent hern 
iegia. Blocking of the internal carotid within the skull by thrombosis e 
nbolism is followed by hemiplegia, coma, and nsnally dealh. IMu* clot i 
irely confined to the carotid itself, but spreads into its hraiu;hes and may 
1 Volvo the ophthalmic arti’ry. 

(e) Middle fJ'err.ZiraL— This is the vessel most commonly involved, and, as 
Iready mentioned, if plugged before the central arteries are given off, perma- 
lent hemiplegia usually follows from softening of the internal capsule. Block- 
ing of the branches beyond this point may be followed by hemiplegia, which 
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is more likely to be transient, involves chiefly the ann and face, and if tl)(' 
lesion be on the left side is associated with aphasia. There majt be pluggiii;.' 
of the individual branches passing to the inferior frontal (producing typicjil 
motor aphasia if the disease be on the left side), to the anterior and iwsterjor 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with- 
out exception to the so-called visual aphasia (qjfijwa), usually also .,tft , rigid - 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis word-deafness results). 

(/) Anterior Cerebral. — Xo. ftjmptoins may follow, and even when tlie 
branches which supply the paracentral lobule and the top of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the h‘g 
may, however, result. Hebetude and dulncss of intellect may occur witli 
obstruction of the vessel. 

There is unqiKJstionably ^ater freedom of communication in the cortical 
branches of the, different arteries than is usually admitted, although it is ned 
possible, for example, to inject the posterior cerebral through the middle ceris 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how compb'lo 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the rigid 
middle cenebral artery just beyond the first two brandies. The central portiou 
of the hemisphere was swollen and cedematous. The right anterior cercbrnl 
was greatly dilated, and by measurement its diameter was found to bo nearly 
three times tliat of the left. 

Treatment of Cerebral Haemorrhage and of Softening. — Tkudiinfjliihculty 
in deciding upon a metliod of treatment is to determine whether tlic apopl(‘\y 
Is due to temorrhage or to thromiosis or embolism. ' The patient should k' 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanical 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lung^ 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
^is high, measures may be taken for its reduction. Of these the most rapid 
and satisfactory isi venesection, which in many cases seems to do good. Uoi'- 
eyer, as Cushing has shown experimentally, a rapid and increasing rise ol 
aVtcpial tension, usually indicates an endeavor of the vasomotor centres 
'Xjounteract an increasing intracranial pressure, in this case due to a cofitinuin^ 
haemorrhage. The indication under these circumstances is thei -relief of lli' 
intracranial pressure by craniotomy and^’emoval of the clot, if this is possildi 
,^Thi8 is particularly applicable in subdural haemorrhage. Horsley and 8pcm'‘' 
have recently, on experimental grounds, recommended the practice, foriiK*il 
' employed empirically, of compression of the carotid, particulaidy in .the u 
gravescent form; or even, in suitable cases, passing a ligature round tluj vess* 
^n ice-bag may be placed on the head andjhot bottles to the feet. ) The bow* 
*''^ebQl^d be freely opened, either by calomel, or croton oil placed on the tonga 



Doluitcr-irritatioii to llu* iiivk or io tlic fM is not nm*s.sarv. ('atlK'U*nnaMon 
the bladder may bo iR'ccssiry, ospocially if the patumt romaiii lon^ unoon- 
3ciou8. • 

SpeciaJ care should bo taken to avoid bed-sores: and if bottles are used 
to the feet, they should not be too hot, since blisters may be ri'adily eausinl 
3y a mucli lower temperature than in health. In the lexer of reai'lion, aeoniU' 
nay bo indicated, but should be eautiou.sly usihI. Sliniulants are not nei-essirv. 
anless the pulse becomes fiH'ble and si^iis of collapse siipi'rxene. No ili^ilalis 
Ls to bo given. During nvoxery the pati«nj| should be still kept enlin‘lx at rest, 
3ven in the mildest cases remaining in bed for at l(‘asl fourteen daxs. 'Pbe 
ice-bag should still be kojit at the bead. ,, 'Pbe dud sboiibl be light and no 
medicine otlau’ than some placidio should be administered, at least during the 
first luontb afti‘r the baMiiorrbage. Attention should be jiaid to the jiosition 
occupied by the ]iaralyzed limb or limbs, xxhielMf swollen may he xxrajijied in 
cotton hatting or tlannel. 

The treatuient of safleuing from thrombosis or emholisnw is V(*ry unsatis- 
factory. \'enesection is not indicated, as it Ioxmm’s tlu* tension and rather 
promotes clotting. If, as is often the case, tlu' heart's aetioiT is feeble and 
irregular,' stininhints and small doses of dig^^ilis may he given yitli, if neces- 
sary, ether or ammonia. 'I’lie Iniwels should be kept open, hut it is not well 
to purge aeti\(‘l\, as in luemorrhage. 

In the thrombosis which follows syphilitic diseasi’ of the arteries, and xvliudi 
is met with most freipienilx in men lietween twiMity and forty (m xvhoni th(‘ 
hemiplegia often sets in without loss of consciousness ).• the lodidc' o4’ ])otassiuni 
should be freely used, giving from JiJO to grams thn^i' tiims a day, or, if 
necessary, larger doses. If the sy|ihilis has Immui reccait, nu‘rcurials by imme- 
tion arc also indiiated. I’raetically these are the only eases of hemiplegia in 
which we see satisfactory results from treatment. 

Very little can lx* done for the hemiplegia which remains. The damage 
is too often irrejiarahh' and jxM’nianeiit, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest d(‘gree Nature’s 
dealing with the hhx)d-clot. 

The paralyzed limbs may he gently nibbed onei* or twice a day, and this 
should be systematically earned out, in order to maintain the nutrition of the 
muscles aud to prcvcait, if possible, coritracluros The massage should not, 
hoAvever, be begun until at least ten days after the attack. The rubbing should 
ho toward the Ixxiv, and should not he continued for more than liftirii minutes 
at a time. ‘ After tlic hi])so of a fortnight, or in scxerc cases a month, the mus- 
cles may he stininlaled by the faradic current ; faradic stimulation alternating 
with massage, especially if applied to the antagonists of the miiscl(*s which 
ordinarily undergo contracture, is of very great service, cvmi in cases where 
there can be but little hope of any return of voluntary movement. When con- 
traqturcs occur, electricity properly applied at intervals may still he of some 
benefit along with the passive movements and frictions, and it has hex^n sug- 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , , ^ ^ i i. u 

In a case of com])letc liomifdegia. the friends should at the oiit^t be 

frankly told that the chancos of full rocovery arc alight. Power ih uaiially re- 
stored’ in the leg snlhcicul to enable the patient to get about, m the major- 
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ly cff insianeos ihc finer movcmcntH of the hand are pcmiancntiy lost. The 
general health should be looked after, the bowels regulated, and*khe secretions 
)f the skin and kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
rontracturos have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that m^icines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneutiism of the Cerebral Arteries. 

Miliary aneurisms are not includcid, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspectiohs. 

Etiology.— Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of ray cases was a lad of ?>ix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, cither simple or syphilitic, which leads to 
weakness of the wall and dilatation; and (h) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fungating endocarditis. The embolus disappears, and dila- 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy. — The middle cerebral branches are most frequently in- 
volved. In my 12 cases the distribution on the arteries was as follows: Inter- 
nal carotid, 1 ; middle cerebral, 5 ; basilar, 3 ; anterior communicating, 3. Ex- 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
cases which make up the statistics of Lebcrt, Durand, and Bartholow the mid- 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante- 
rior ccrebi’al in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The hflem- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms. — The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu- 
rism of the internal carotid, which may compress the optic nerve or the com- 
missure, causing neuritis or paralysis of the third nerve. A murmur may l>c 
audible on auscultation of the skull. Aneurism in this situation may give risc^ 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dercura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 


* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may iinolvo llio iu*rves from 
the fifth tojthe twelfth. A large sac at the termination of the basilar, may 
compress thctthird nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp- 
toms of tumor, and their rupture is usually fatal. 

7. Endaktkbitis. 

‘ In no group of vessels do wo more frequently sec chronic degenerative , 
changes than in those of the circle of Willis. Tlie condition occurs as: 

(a) Arterio-iolcrosis, producing localized or dilTuMul ihickening of (he 
intima with the formation of atheromatous patches or areas of cab'ira’alion. 
In the later stages, as seen in elderly piniplo, the art(*nes of the circb' of W ill is 
may be dilated, stiff, or almost universally calcified. 

(5) Syphilitic Endarteritis. — As already meiitioiuHl under llu‘ section of 
syphilis, gummatous endarteritis is specially prgne (o allack IIk' cerebral v(‘s- 
sels. It has in itself no specitk* characters — Ibal is io say, il is impossilile in 
given sections to pick out an endarteritis syplnlitica from an wlmary endar- 
teritis obliterans. On the other hand, as already statinl, the junlular ^kti- 
arteritis is never seen except in syphilis. 


8. Thrombosis of tiik Cerebral sinusek and Veins. 

The condition may lie primary or secondary. Tiidieri (IHol) and 'ronnelo 
were among the first to recognize the condition clinically. 

Frimary thrombosis of the sinuses and veins is rare. It occ\^rs (u) in 
children, particularly during the first six months of lib', iisiiallv in cnnmr- 
tion with di^hcea. It has, in my exporienee, l)(‘('n a rare condilmn. 1 bar 
never scen^’^exampl^ •'Spontaneous thrombosis of the sinuses in a child, 
and only two instances, both in connection with nKMiingitis, in whH*h the ceir- 
tical veins contained clots. Gowers believes tliat it is of fnHjuent occiiriemr, 
and that thrombosis of the veins is not an uncommon cause of infantile hcmi- 

In connection with chtois and anamiia, the so-calb‘d,fii^,oc/ti/tonm/.s 
siJl&4hromlcms. Of 82 cases of thrombosis in chlorosis, 78 were m Hie veins 
J?32 in the cerebral sinuses. The longitudinal sinus is most fri.|ucnl y 
involved. The thrombosis is usually associated w.l h venous thromboses in 
other parts of the body, and the patients die, as a rule, m from omi to Ihree 
weeks, but both Bristowc and Buzzard report nvovenes. 

(c) In the terminal stages of ean^r, phlliL^is, and 
thrombosis may gradually occur in Gic sinuses and 
^agulum developing in these conditions the erm 

/"^Secondary thrombosis is 

inflammation from contignous parts to t hv iumor 

are disease of the crjsipelas, ciiri'.ui'l.'. and 

ar suppurative disea^ outside the . t 

parotitis. In secondary casts tin lat core! rat lesions, Uicre 

OrS: fatal cases in which e«r-<l.;«;a^^ rau^xl , -a w^ro jai c 
acre 2? in which thrombosis existed in the lateral sinuses (l lU). 
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0 U 8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may fill the entire sinus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat- 
ing.'’ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends J)y way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
colls. 

Symptoms. — Pj^jmru thrombosis of the longitudinal sinus ma y occ]Lir. w il;h- 
qut ex citing symptoms and is found accidentally at the post mortem. There 
may be mental dulnc ss iffith h eadache^ . tConvulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor- 
por, dcep§|iipg, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
tlie chlorosis cases the head s^ptoms have, as a rule, been marked. BgUis 
patient was dull and stupid, had vomiting,^ nf , ihi\ pnpilflj and 

choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuckwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Pa^^lysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an imcmic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. Tlie patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral tlirombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary ihromhi the symptoms are commonly those of septi- 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaimia. This author draws the following important con- 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells. The otorrhoca is generally of 
some standing, but not always, (fi) The onset is sudden, the chief symp- 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a septicaimic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (G) The average 
duration is about three weeks, and death is generally from pulmonary pysemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhoea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optie neuritis developed on the right sidi*. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was r<- 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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Accorfing (o Griesingor llicrc is often associntcHl with flironilMwis of the 
lateral Bii(p8 venous stasis and painful wdciua belli nd tbo ear and in flie neck.. 
The external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lateral sinus the internal 
jugidar'vein is less full than on the normal side, and the blood from the o\tor- 
nal jugular can flow more easily into it ((lerhardt). 

Treatment.— -In marantic individuals rohorants and stimulants are ihdi- 
cated. The position assumcnl in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid hending of the neck. 

The internal administration of ]>()taasium iodide ai^d calomel has lanm 
recommended in the autochthonous forms, but no treatment is likely to bo 
of any avail. 

The secondary forms, especially those following upon disease of the middle 
ear, are often amenable to operation, and, especially reccuitly, many lives have 
^been saved by surgical intervention aft(‘r cAtemsive sinus tliromlM)sis. Mac- 
ewen’s book on Pyogenic lnf(‘ctive Diseases of the llrairt and Si)inal (lord 
contains the most exhaustive presentation of the subject of^ sinus thn)ml)osi8 
and its treatment. 

9. Hemiplegia in* Children. 

Etiology. — Of 135 cases, 00 were in boys and 75 in girls. Right Hemi- 
plegia occurred in 79, left in 56. In 15 cases the condition was said to l)c 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 were und(‘r two. Cases above tlu* fifth 
year are rare, only 10 in my series. Neither ahtdiolism nor syphilis ifi tbo 
parents appears to play an important role in tins affection. Difficult or abnor- 
mal labor is responsible for certain of the cases, ])artieularly injury with tbo 
forceps. Trauma, such as falls or puncturing wounds, is more ranj. Tluj 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay spiniial stress upon this factor. In 
19 coses in my series the disease came on during or just after one of tlu; spe- 
cific fevers. I saw one case in which during the lieight of vaccination con- 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which the child may remain for sev- 
eral hours or longer, and after recovery tlic paralysis is noticed. 

Morbid Anatomy.— In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hamorrhage, comprising 16 cu.ses, in 7 of 
which there was blocking of a Sylvian artery, and in 9 haemorrhage. A strik- 
ing feature in this group is the advanced age of onset, len of the cases 
occurred in children over six years old. ... 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The menin^ 
are usually closely adherent over the affected region, though sometimes they 
look normal. The convolutions are atrophied, firm, and hard, contrastmg 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections— the hypertrophic sole- ^ 
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posifl. ' Some of tlic cases show remarkable unilateral atropliy oi the hemi- 
jphere. In one of my cases the atrophied hemisphere weighed IbO grammes 
and the normal one 653 grammes. The brain tissue may l)c a mere shell over 
a dilated ventricle. 

(c) Porencephalua, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of porencephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Porencephalus may result from a 
defect in development or from haemorrhage at birth. The etiology is clear in 
the limited number of cases of haemon-liagc, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro- 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these cases the onset is sudden, with convulsions — 
often with slight fever. Striimpcll believes that this condition is due to an 
inflammation of the gray matter — ^polienccphalitis — a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug- 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely- occurs in healthy children, which appear to Ik* those most fre- 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want- 
ing of the association of thrombosis with the disease. 

Symptoms. — (a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. UFever is usually present. ^JThc hemiplegia, noticed as 
the child recovers consciousness, i§ generally complete. Sometimes the paraly- 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

^ * (6) Residual symptoms. In some cases the paralysis gradually disap- 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait.| The paralysis is most marked in the arm, which is usually 
wasted ; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemipkgia spasiica oerebralis to 
Heine, the orthopcsdic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. TThe^jpeflexes are usually increased. In several instances, however, 
I have known them to be absentr^ SengAtion^ as a rule, is not disturb^. 

Aphasia, is ^ not uncommon symptom, and occurred in 16 cases of my 



Berie&— a smaller number than that given in the series of Wallenberg, Gau- 
dard, and Sachs. . • . . 

Mental Befects. — One of the most serious consequences of infantile hemi- 
plegia is the failure of mental development. A considerable number of these 
cases dri^t into the institutions for focblc-inindeil children. Three grades 
may be distinguished — idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop- 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
devdlopnieilt 

Epilepsy, — Of the ertses in niy series, 41 were subjci^ts of convulsive seiz- 
ures, one of the most distressing sequels of the disease. Tlie seizures may lie 
either transient attacks of petit mat, true Jacksonian tits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. — Tt was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They arc extremely 
common, and wore present in 34 of my series. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform ^movements the 
so-called post-hemiplegic chorea— or, lastly, 

jLthBtosis.— In this condition, described by Hammond, there arc remark- 
able spasms of the paralyzed extremities, chmfly of tlie fingers^ and toes, and 
in rare instances of the muscles of the moutn. The movements arc involun- 
tary and somewhat rhythmical ; in the hand, movements of adduction or abduc- 
tion and of supination and pronation follow each other in ordt'rly sequence. 
There may be hyTierextcnsion of the fingers, during which they arc spread 
wide apart. This condition is much more frcMpicrit in cliildren tluyi in adults. 
In the latter it may be combined with hemiana'sthesia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus. Tho. movemenU ^re 
sometimes increased by emotion. They usually persist during sliKip 

Treatment.— The possibility of injury to the brain m protracts! lalior and 
in forceps casc« bo borne in mind l.V lb.- i.nu=t.tioner. > 

entaUa the greater ri.k. In infantile hemiplegia the f 

sees a case of ordinary convulsions, perhaps more protracted and 
usual These slionld he checked as rapidly as possible by bo use of the 
bromides the Upphcation nf cold or heat„and5,a brisk purge During convii - 
sionsichlorofo™ may be administered with sardy even to ttiu youngest th l- 
Zi^ When the paralysis is cslablishcd not much can bo l.o,.cd fron. medi- 
cines In only rare instances docs the paralysis entirely disappear. W^'^n the 
recovery is partial the “residual paralysis” is similar to that seen other 
the upper motor segment. Thus in the lower extremity it is the 
iMions ol me pp flexors of ihe foot which are most often per- 

3$,' — ining .he gc,™. .< th. S.iU to 

l»»n the t\A and mnlrectom hy mawije and imivo inoton, and if 
lessen “ , nechaniciil or surgical measures. Much 

Tep.^ i, rai.tmnink.a.d "i»f 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to feeble-mindcdness is the most serious outlook in the 
infantile cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil- 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMOBS, INFEOTlOnS GEANTTLOMATA, AND 
OYSTS OF THE BBAIN. 

The following are the most common varieties of new growths within the 
cranium : 

(1) InfectiouB Granulomata. — (a) Tulercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coevistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre- 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^jcollectcd from various sources by Starr, 162 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(h) Syphiloma is most commonly found on the cortex cerebri or aliout the 
pons. The tumors are superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. — (c) Glioma and Neuroglioma , — These vary greatly in ap- 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. Tlicy per- 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “Spinnen” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes ; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin- 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi- 
spheres or brain stem, and for a long time may cause injury by its compres- 
sion effects alone. Tumors of this kind are particularly common in the cerc- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequeyucy 
to tubercle. Wlien meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym- 
metrical parts of the brain. 
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(/) Ot^er varieties occur, such as fibroid growths, which usually develop 
from the iftembranes; boijy tumors, which grow sometimes from the falx, . 
psaQpnona, cholesteatoma, and angioma. FiiJj^.tumor8 are occasionally found 
on the corpus callosum. 

(3) Cysts. — (^) These occur between the membranes and the brain, as 
a r^ult of haemorrhage or of softening. Porcncophalus is a, se<]uel of con- 
genital atrophy or of hiTinorrhage, or may 1 k‘ due to a devi'lopmental deft*et. 
Hydatid cysts have bc'cii rc'ferred to in the M*f‘tion on parasites. An inleresfr- 
ing variety of cyst is that which follows sinore injury to the skull in early life. 

Symptoms. — (1) ClKNKUAii. — The following are the most important: 
either dull, aching, and continuous, or sharp, stubbing, and par- 
oxysmal. It may be ditfusod over the entire licad; sometimes it is limiti*d 
to the back or front. When in the back of the head it may e\tend down the ^ 
neck (especially in tumors in the ])osterior fossa), and wlien in the front it 
may be accompanied ^itli neuralgic pains in the face. Occasionally the pain 
may be very localized and associalt^l with tenderness on pressure. 

Optic neuritvt occurs in four-fifths of all the cases ((lowers). It should 
be looked for in every patient pn'senting cenhral symptom^ for it may be 
present in high degree wilhout impairment of vision. Tjoss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dhuble, hut occa- 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without jiroducing optic neuritis. On lh(‘ other hand, it may 
occur with a very small tumor, d. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: Wlum there is a 
difference in the amount of the neuritis in each eye it is more than twice as 
probable that the tumor is on the side of the most marked neurilis. It is con- 
stant in tumors of the corpora qiiadrigernina, firesent in 8J) iier txud of cere- 
bellar tumors, and absent in nearly two-thirds of the cases of tumor of the 
pons, medulla, and of the corpus callosum. It is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes" up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the eerehcllum and the pons. 

Oiddi r^css often an early symptom. The jiaticnt com plains of vertigo 
on rising suddcnl}" or on turning quickly. Menial Dinlur banco . — 'Die patient 
may act in an odd, unnatural manner, or there may Ixi stupor and luiaviness. 
The patient may hecome emotional or silly, or symptoms rcscmhling hysteria 
may develop. ConvuU\on.s cither general and resembling true (jpilepsy or 
localized (Jacksonian) in character. There may be fdov)ing of the pulse, as in 
all cases of increased intracranial ])ressure. 

(2) LftOALizixo Symitoms.— F ocal symptoms often occur, but it must 
no*t be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are oi direct origin 

(a) Cmtral Motor Area.— The symptoms are cither irritative or destruc- 
tive in character. Irritation in the lower third may produce spa^ in the 
inua(ie8^the face, in the angle of the mouth, or in the tonpe. The spasm 
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with tingling may be strictly limited to one muscle group iMjforc extending to 
others, and this Seguin terms the s ignal simvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist, i or in the 
shoulder. In the upper third of the motor ’"areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si ar^ symv iom: second, the order or march of the spasm; and t Mrd^ the 
subs^uent condition of the parts first affected, whether it is a state of paresis 
orlanffisTESia. 

Destructive lesions in the motor zone cause paralysis, which is often pre- 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thifd frontal or Broca^s convolution may cause 
motor aphasia. 

(b) Prdrontal Region . — Neither motor nor sensory disturbance may be 
present. Tne general symptoms are often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularlyc when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the loft 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area. Exophthal- 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tugiprs in the parieto-ocdpital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and paind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc- 
ing symptoms. In their growth they involve the lower motor centres. On 
theJ^t side involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(f) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes':' hemiansesthesia. Growths in this situation axe apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a dis- 



t^ntioajof^tlic lateral ventricles. In fact, pressure syinptouis from Ihis cause 
and paral^rsis du.q to involvement of the internal capsule are tlie chief symp- 
toms of ti\pior in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may bo unilateral disturbances of 
i cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Groi^hs in the corpora quQ^rigemina arc rarely limited, but most com- 
monly involve the crura cerebri as well. Ocular symptoms arej marked. The 
pujil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

(g) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the i^ns 
the nerves may be involved alone or with the pyramidal tract. Of 52 cases ^ 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nctves 
were involved alone, 13 in which the limbs were alTectnl, and 2(5 in which 
there was hemiplegia and involvement of the nerves. Twenly-two of the latter 
had what is known as alternate, paralysis — i. c., involvcmenf of the nerves on 
one side and of the limbs on the opposite side. In 4 cai^es ther^e were no motor 
symptoms. In tiibcreulosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (fne side, and of 
the face, tongue, and limbs on the opposite side (s yndro me of W^r). A 
tumor growing in the lower part of the pons usually mvolvoTTTTe'srxlh nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate dcviatioii of the eyes 
to the side opposite that on which there is facial paralysis also oeVurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the fact must not 
be overlooked that one or more of the cerebral nerves may be paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves arc usually present, and produce 
difficulty in swallowing, irregular action of iho heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on thfi cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. „ ^ 

Tumors of the pituitary body arc not uncommon, and are usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landois 


and Koy have reported IG cases. / j 

Diam<»u.-From the general symptoms alone the existence of tumor may 
be defined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and nciiro-retinitis may 
be caused bf Bright’s disea.se. The localisation must be gathered from the 
consideration of the symptoms above detailed and from the da a given in the 
seSou^u Topical D^osis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with ursemia, hysteria, and gcngjral^jaralysis ; 
but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscgdtatory percussion is occasionally of 
service in localization. 

ProgpiOBis. — Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliOimata and fibromata, particularly when the latter grow from the membranes, 
n}.ay. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. The. 
more rapidly growing sarcomata usually prove fatal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. — pif there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary' tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquelin cautery may be tried. 
The bromides arc not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) SUBQiCAL. — Tumors of the brain have been successfully removed by 
Macewen, Horsley, Keen, and others. The percentage of cases in which extir- 
pation is possible, however, is small. Of 1,277 cases collected by Starr, only 
104 were removable. The most advantageous cases are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub- 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten- 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

Y. DSTFIiAMMATION OF THE BEAIN. 

1. Acute Encephalitis. 

AJocal or diffuse inflammation .of t he brain of the g ray 

matter (^lieneephalitis), is met with (a.) as a result of trauma; (I )ln^r- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow- 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in uloerative endocarditis, in which the 



gray matter may present deeply liiemorrliagic areas, Jlniu‘r (haii the surround- 
ing tissue. the fevers there may l>e more extensive regions, involving two 
or three convolutions. This acute haemorrhagic polieneephalitis sujxirior is 
thought by Striimpell to be the essential lesion in infantile hemijilegia. Local- 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical oncophulitis accompanies 
the meningitis in cerebro-spinal fever. • • 

In..AClltnjnania, in-ddLiriiun tremens, in e)iorj^gJnsaniens, in , the mania cal ^ 
fonn of ^exophthalmic goitre, and in the so-called cm forms of the malig- 
nant l evers the gray cortex is deeply congested, moist, and swollen, and with 
the^ recent liner methods of research will probably sliow changes which may 
be classed as encephalitis. 

The symptoms are not very detinite. In severe forms they are those of 
an acute infection; some cases ]ia\e been mistaken for iyplioid fever, ^riio 
onset may be abrupt in an individual apparenljy healthy. Other cast's have 
occurred in the oonvalesconce from the fevers, piirtieularly inllm'iiza. One of 
J. J. Putnam’s cases followed mumps. The general symplom>^nrc those which 
accompany all severe acute alTecdions of tlu* brain — hiimiaclu', somnolence, 
coma, delirium, vomiting, etc. ^J^he local syiujiloms are vi'ry varied, depend- 
ing on the extent of the lesions, and may be^irrit.itive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss op thk Bkaint. • 

Etiology.— Suppuration of tlie brain substance is rarely if ev«r ])nmary, 
but results, as a rule, from extension of iuilammatjon from iioigliboring parts 
or infection from a distaiiee tliroiigli tlic blood, Tli(‘ (piestion of i(lio|)atUie 
brain abscess iichm.! scarcely be considered, though oet^asionally inslanees occur 
in which it is extremely difficult to assign a caiiM*. There are t hree ip iportant 
etiological factors: 

(Ij, y^raujna. Palls upon tlu* head or blows, with or willioiit abrasion of 
the skin. More commonly it follows fracture or puiicUH'etP'Wfmnds. Jii tliis 
group mcniDgitis is freipiently assoeiatal with the abscess. 

(2) By far the most irn|)ortant infective foci are those which arise in 
dircfit extension from disease of the middle ear, of the mastoid cells, or of the 
froiUal^simtses. Prom the roof of tlio mastoid antrum the infection readily 
passes to the sigmoid sinus and induces an infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is fornuid, which 
may readily involve the arachnoid or the pia mater. In another gi’oup the 
inflammation extends along the lymph spares, or (he tliromhoscd veins, into 
the substance of the brain and causes suppuration. AUcfi3KClUiiiaks tliat witli- 
out local areas of meningitis tlie infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex- 
tendg from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection ext(*n(ling from the mastoid cells 
causes most frequently sinus throinhosis and cereliellar abscess. 

(3) prpci^sscs. Al)‘^C'ess of the brain is not ofl(*Ti found in pyae- 
»nia. Im Tilc er^ti vfiu endocarditis multiple foci of suppuration are common. 
Localizeiiicme-disease and suppuration in the liver are occasional causes. Ccr- 
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tain in flammatip Dfl in theliinga., particularl y ^ronchiectaa ia. which was present , 
in 17 .of 38 cases of these so-called “ pulmohal cerebral abscesses” collected I 
by R. T. Williamson, are liable to be followed by abscess. It isaa occasional 
of empyema . Abscess of the brain may follow thsfi^gcififl-£wrer8. 
Bristowe has called attention to its occurrence aa^fiequcl.J^jLijifl'ienza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 26 
cases in children under five years of age, the chief causes of which were otiiis 
media and 

Morbid Anatomy. — The abscess may be solitary or multiple, difuse or cir- 
cumscribed. Practically any one of the different varieties of pyogenic bac- 
teria may be concerned. The bacteriological examination often shows a mix- 
ture of different varieties. Occasionally cultures are sterile, owing to death 
of the bacteria. In the acute, rapidly fatal cases following injury the suppura- 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may ha^ve a thickness of from 2 to 5 mm. The pus 
varies much in ap^arance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Tli5 brain substance surrounding the abscess is usually cedematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abbess is solitary. Suppuration occurs most frequently in the cere- 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with car- 
disease. 

Symptoms. — Polio wing ^injury or, operation the disease may 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are tliose of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup- 
puration in the brain substance. In tfee^a^a. following^ ear-disea^^ the symp- 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and , aggravated earache. Other striking symp- 
toms, particularly in the more prolonged cases, are drowsiness, slow ccrebratioiv 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In tfiQ " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Illuing_.aU this time the 
patient, may be under careful observation and no suspicion be aroused of the 
exwtence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp- 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem- 
bered that an abscess in the temporal lobe may compress the lower part of the 
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pre-central convolution and produce paralysis of llio arm ami f.Mcc, and ftii the 
left side cause aphasia. A larj;e abscess inay exist in the frontal lobe without 
causing paralysis, but in these* cases there is almost always some mental diil- 
ness. the temporal lobe, the common seat, there may be no focalizing 
symptoms. So also in the parieto-oecipital region; though here early exam- 
ination may lend to the detootion of hemianopia. In abscess of the ei'relM'llum 
vomiting is common. If the middle IoIk* is atfeetiHl there may Ik* staggering 
— cerebellar incoiirdination. Localizing symjitoms in the jions and other parts 
are still more uncertain. 

Diagnosis. — In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the bighest imi>ortanee. The history of 
injury followed by fever, marked cx^rebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, makt* the diagnosis ecTtain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fgsof, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in tjie orbit, nose, or 
naso-pharynx, or in which there has lK*eii subeutanc'ous jdihgmon of the head 
or neck, a parotitis, a facial crysipehis, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefuUy w'atched, and immiHliately in- 
vestigated should cerebral symptoms appear. It is jiarticularly in the chronic 
cases that difTiculties arise. The symptoms rtscmble those of tumor of the 
brain; indeed, they are those of tumor jdus fever. Choked disk, however, so 
commonly associated with tumor, is very fre(juently absent in abs^*ess of the 
brain. In a patient with a history of trauma or wdth localized luitg or pleural 
trouble, who for weeks or months iias had slight headache or dizzimxss, tlu‘ onset 
of a rapid fever, especially if it be intermittent and associated with rigurs, 
intense headache, and vomiting, points strongly to absc(^s. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewen lays stress upon the value of jicreussion of the skull 
as an aid in diagnosis. The note, w^hich is uniformly dull, becomes much more 
resonant when the lateral ventricles arc distimded in cerebellar aiiscess and 
in conditions in w'hich the veiiai Galeni are com pressed. 

It is not always easy to determine whether tlu* meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cnccphalitis. 
Sometimes in association with acute ear-diseasc the symptoms may simulate 
closely cerebral meningitis or even abscess. IiultH'd, Gowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. — A remarkable advance has lK*cn made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explonil. 
In ear-diseasc free discharge of the inflammatory products should la* promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such a^ fever, 
headache, and delirium, must l)c treated by rest, an ice-cap, and, if necessary, 
local depletion. In all cases, xvhen a reasonable suspicion exists of the occur- 
rence of abscess, the trephine should be used and the brain explored. The cas^ 
following ear-disease, in which the suppuration is in the tcmyx)ral lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely Ikj made accurately in these cases, and the operator must be guided 
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more, by general anatomical and pathological knowledge. In ca^.a of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
ear^iseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum, and the operation should be performed at the points most accessible 
to these re^ons. And, lastly, a most important, one inight almost say 
tial, factor in the successful treatment of intracranial suppuration is an 
inteUigent knowledge on the part of the surgeon of the work and works of 
"^Sir William Macewen. 

VI. HYDROCEPHAIiTJS. 

•n»fliiitinii — A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • . „ • , 

The term hydrocephalus has also been applied to the collation of fluid 
between the cortex of the hrain and the skull, known in this situation m 
hydrocephalic e,xternus or hydrocephalus ex vacuo, a condition common m 
cases of atrophy of the brain substance, met with m old age, after ksemorrhages, 
softenings, or kclcroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, apd sometimes in rickets. Occasionally the dis- 
ease is caused hy meningeal_ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. ^ . i i j 

The cases may be divided into three groups — ^idiopathic mtemal hydro- 
cephalus (serous meningitis), congenital or infantile, and secondary or ac- 

^ (1) Serous Meningitis (Quincke) (Idiopathic Internal Ilydrocephalus; 

Angio-neurotic Hydrocephalus).— This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom- 
alous and puzzling cases. liis-flU-fipendymitis causing a serous effusion into 
thft ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotio 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may he thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puneture a fluid is 
removed of a speeifie gravity above with albumin above two tenths per 

cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. ,i t ii, 

Betti children and adulta arc affected, the latter more frequently. In tne 

acute form tiie condition is mistak«-fo*--tubercubiis^.Eurulent„ineningitih. 
There are/hea.dftChe,'retractiQn of the neck, andT^igns of increased intracranial 
pre88ure,.,.choked dis&,i6low pulse, etc. Feycr'is usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
described a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. IiJL.te.filtfflP''’ 
form the symptoms are those of tumor — general, such as hea^he, aUgM fever. 
somiialMice, and delirium; and local, as exgphlhalmos, opb:c.neuritis, epwros. 
and rigidityjiijnnsclcs and paralysis of.the-ce ra l^mttves. Remarkable ev 
aoerbations occur, and the symptoms vary in intensity from day to day 
•Recovery mayi follow after an illness of many weeks, and some of the re- 



or brain hnnor Ix-long in this 

mori^fr^^oSI?*? ®y^»“P’«?i»-TI'c cnlargcnt head ,na> obstrnat. labor; 

(i^ndition IS iu)tic(*d some linio after birtli Tbe-enwflO 
“ ft has occurrcl in s.iV(.ral , no.nl, ors ot the same fa.nily 

the ?rinh^'‘fcTV°f ^''^ olTers no olow to the nninre of 
fto trouble. The lateral ventricles are enormously distendiHl. but •tlioiwndyjna 

ja usually c^r, sometimes a little thiokeued and granular, and lb,. viSge. 

. The choroid plexuses arc vascular, sometimes solerot.,., but often natural 1,4- ‘ 
5°*' tk ^ ventricle is enlarged, the a,iuodu,.| of Sylvius dibit,.,!, and tbe 
f^th vmtnclc may be distended. The quantity of ll„id may iva,-!. several 
litres. It IS limpid and contains a trace of alhiiinin and sails. The cliaimos 
m cons^uence of this enormous ventricular distention are reinarkahle. 'I’iie 
cerebral cortex is gtcatly stretebed, and over tbe middle region the (bicknoss 
may amount to no more than a few inillimetufs witboul a Irace of tlie sulei 
or convolutions. The basal ganglia are llattiMied. skull enlarges, and the 
circumference of tbe head of a diild of three oi* four years #miy reach 2^) or 
even 30 inches. The sutures widen. Wormian Ixmes develoj) in lliem, and tbe 
bones of thtferanium become exceedingly tliin. veins are marked beneath 
the skin. fluctuation wave may sometimes b(‘ obtained, and brain 

munnuT-aifiy be heard. Ibe orbital plates (»f tbe frontal bom* are dejiressed, 
causing cxoplitlialmos, so that tbe eyeballs can not be covered by Ibe eyelids. 
The small size of the face, widening somewhat abovi‘, is striking in eomparison 
with the enormously expanded skull. 

f Convulsions may occur. Tbe reflexes are iuer(‘asi‘(l, tbe oliiW learns to 
walk late, and ultimately in severe eases tbe legs become feeble and soimdimes 
spastic. Sensation is much loss atfected than motility. Chokinl disk is aot 
uncommon. The mental condition is varialdi*; llii* child may b(‘ bright, but, 
as a rule, there is some grade of imbecility. Thv eongemlal eas(‘s usually die 
within the first four or five years. The process imiy be arrested and tbe patient 
niay reach adult life. Cases of this sort are not very uncommon. J^ven when 
extreme, the mental faculties may be retained, as in ilright's eolebrated jiatient. 
Cardinal, who lived to the age of twenty-nine, and whose bead was translucent 
when the sun was shining behind him. Car^must Ixj taken not to mistake 
the janhiticJicad for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.— This is stated to be occasionally 
primary (idiopathic) — that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
but this seems very unlikely. It is based upon the statement that “ he (Mr. 
Whiteway) opened the skull and found mucli water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting assijciated with his pro- 
longed illness and paralysis. In nearly all cases there is either a tumor at the 
baw^of the brain or in the third ventricle, which compresses the venae (laleni. 
The_pa^ge from the third to the fourth ventricle may be cIoschI, either liy a 
tumor or by parasites. More rarely the fo tanieii of Magendio, through which 
the ventricle communicate with the eerebro-spmaf ineninges, Ixxionies closed by 
meningitis. Chronic inflammations of tbe eixindyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 
hydrocephalus from closure of one of the foramina oj Monro. These condi- 
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tions, occurring in adults, may produce the most extreme hydrocephalus with- 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl &ged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
6 mm. in thickness. A tumor occupied the third ventricle^ In a case-of 
ch.Qlefltcatam& 'of the floor of the third .ventricle, in which the symptoms per- 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other inst^inces the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult arc curiously variable. In 
the first case mentioned there were early 'headgehes and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head- 
aches again supervened,^ th e- gait became icxegular and somewhat jptaxic. Death 
occurred- suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the^patient remained unconscious for 
more than three ^onths. Gradually progressing optic neurjtis without focal- 
izing symptoms, hca^he, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though ii^ certain instances the condition may be sus- 
pected. They simulate tumor very closely. 

Treatment. — Very little cmi be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round tlic cir- 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has Ixjcn resorted to in the meningitis serosa. 
When pressure symptoms are jiiarked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method oi establishing per- 
manent Jrainage, cither between tlie ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 

F. DISEASES OF THE PEEIPHEEAL NERYES. 

I. NEUBinS (Inflammation of the Bundles of Xerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. ' 

Etiology. — Localized neuritis arises from (a) cold, which is a very fre- 
quent cause, as, for example, in the facial nerve. This is sometimes known 
iifl_r1iflnfniifin Trauiuatism — wonnds, blows, direct prossure^ on 

the nerves, the tearing and stretching which follow a dikocation or a frac- 
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turc, and ijic liypodomiic; injection of oilier. Under lliis strlinn eeim’ iil.^o 
the professhTnal palsio^'^, due to ])i*essiiro in the e\(»reise of eiTtain oeeu pal ions, 
(c) Ejfctonsion of innamnuitioii from neij^hhonng parts, as in a lUMirilis of the 
facial ncryc duo to caries in the temporal Inine, or in that met w itii in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MvJiipliLneiiniui has a very complex eliolo«:y, the causes of which may 
be classified as follows: (a) The poisons of inftH-tious diseasivs, as in leprosy, 
di phther ia, typhciid fever, small-pox, scarlet fever, and occasionally in other' 
forms; {h) the organic poisons, comprising the dilTusible stimulants, such 
as alcohol and ether, bisulphide of carlion and naphtha, and the metallic 
l)odie8,_giich as lead, arsenic, and mercury; (c) eachei'lic conditions, such as 
occur in aTia3mia, cancer, tiilM^rculosis, or marasmus from any cause; (i/) the 
endemic 'neuritis or beri-beri; and (c) lastly, there are cases in which none • 
of these factors prevail, but the disease sids in suddenly alter overexert ion or 
exposure ,to. cold. 

Morbid Anatomy. — In neuritis due to the extension of yillammation tho 
nerve is usually swollen, inliltrated, and rnl in (‘olor. The inihimmalion may 
be chiefly perineural or it may pass into the ilecjier ]>ortion — hilrrslltial neu- 
ritis — in which form there is an accumulatiiui of lymphoid el(‘m(*nts helwi^m 
the nerve bundles. Tho nerve libres themsehes may not appear involved, but 
there is an increase in the nuclei of the sheath of Schwann, 'fhe my<*lin is 
fragmented, the nuclei of tli(> iiiternodal cells an* swollen, and the axis-cylin- 
ders present varicosities or undergo granular d(*g(‘neratioii. Ultimately tho 
nerve fibres may bo completely destroyed and r(‘plac<‘d by a llbrous coiinoetivo 
tissue in which much fat is sometimes deposited — the lipomtilous nrurUis of 
Ijeyden. • 

In other instances the condition is termed pnrcnchymalom neuritis, in 
which the changes are like those met with in the; smindary or Wallerian 
degeneration, which follows when the nerve fibre is cut oil from the cell body 
of the neurone to which it helong.s. The medullary substance and the axis- 
cylinders are chielly involved, the interstitial tissue bi'ing but little altered or 
only affected sef'ondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disajipcur. The nu(l(‘i of the sheath of Schwann 
proliferate and ultimately the fibres are rcHluced to a slate of atrophic IuIkxs 
without a trace of the normal structure. The muscles connected with tlu^ 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the mu.scles — the neurilis fasruins of Lichhorst. 

Symptoms.— (a) I^calizkd Nkuuitis.— As a rule the constitutional dis- 
turbances are slight. The mo.st important fcpipUmi i^pala of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. * Tho nerve itself is sensitive to prassure, prolmhly, as 
WeiJ Mitchell suggests,"' owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam- 
mation. Mitchell hasv described increfise in the temperature and swea^g 
in‘fHe affected region, and such trophic disturbances as effusion into the joints 
and herpes, tlhe function of the muscle to which the nerve fibres are distrib- 
uted is impaiind^ motion is painful, andithere may be twitchi^^ or contrac- 
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tiiyis. ^riie tactile scusation of the part may be somowliat deadeiicMl, even when 
the pain is greatly increased. In the more chronic cases of local .Tfeuritis, sucli, 
foB instance, as follow the dislocation of the humerus, the localized pain, whicli 
at first may be severe, gradually disappears, though some sensitiveness of tlic 
brachial plexus may persist for a long time, and the nerve cords may be felt » 
to be swollen and firm. The paiaia variable — sometimes intense and distress- 
mg; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may^ occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous tissue endematous, and the nutrition of the nails may Ijo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may devoloj). 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis — and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol- 
lows fevers ; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks arc most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-c('n- 
tres, the so-called sympathetic neuritis. The electrical changes in local izd 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i^ distributed may react normally to both currents ; or it may be so severe that 
the typical reaction of degeneration develops within a few days — i. e., the nervo 
does not respond to stimulation by either current, while the muscle reacts oiilv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and I lie 
AC contraction is usually stronger than the KC contraction. Between lhe>o 
two extremes there are many dilTerent grades, and a careful electrical exam- 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau- 
matic neuritis may pass off in a day or two, while the severer cases, such a> 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuritis. — This presents a complex symptomatology, 
following are the most important’ groups of cases: 

(1) Acute Febrile Polyneuritis, — ^l^e attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset rei^ein- 
bles that of an acute infectious disease. There may be a definite chill, pain‘d 
in the back and limbs or joints, so that the case may be thought to bo aciiti' 
rheumatism. The temperature rises rapidly and may reach 103° or lol"*- 
There are headache, loss of appetite, and the general symptoms of acute uj' 
fection. The limbs and back ^he. Intense pain in the nerves, however, i^ 


* See under Facial ParalysiB. 
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Why no means constant. Tingling and formication are felt in the lingers and 
toes, and th«re is increased sensitiveness of the ner\'e trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the logs, gradually 
comes on and extends with the features of an ascending paralysis. Jn olhcT 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early afl^ected, so that there is foot and wrist droj). 
In severe cases Ihero is general loss of muscular jM)wer, producing a tlal)!)); 
paralysis, which may extend to the muscles of the face and to tlie intercostals, 
and respiration may be carried on by the diaphragm alone. The miisele.s soften ’ 
and waste rapidly, 'lliere may be only hy|)envsthesia with soreiu‘ss and stilT- 
ness of the limbs; in some cases, increased sensitiveness with amestlusia; in 
other instances the sensory disturbances arc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in otliers, from 
the subacute myelitis of Duclicnne. 

The course is variaiih'. In the most intense^ forms the jiatient ma> die in 
a week or ten days, with involvement of the respiratory muscles or fi’om 
paralysis of the heart. As a rule in cases of moderate severi^, after js'i^ist- 
ipg for five or six weeks, the condition remains stationary and then slow 
improYement begins. Tlic jiaralysis in some miisch's may p(*r!>ist for many 
months and contractures may occur from shortening of tla* mu^ylcs, but even 
when this occurs the outlook is, as a rule, gowl, although th(‘ paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis, — Under the term pohineurilis rvvnrrens 
Mary Sherwood has describc*d from Eichhorst’s clinic 2 case’s in adults — in 
one case involving the nerves of the right arm, in the oth(‘r both legs. In 
one patient there were three attacks, in the other two, the distrihiition in the 
various attacks being identical. The subject has been fully diseussiMl by If. M. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. — This, perhaps the most imfiortant form of mul- 
tiple neuritis, was graphically dcscrilicd in 1822 by James Jackson, Sr., of 
Boston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Rouen. Of late years our knowledge of the disease has extended rajiidly, 
owing to the researches of Jfuss, Leyden, James Ross, Buzzard, and Jlcmry 
Ifun. It occurs most frequently in women, particularly in siea<ly, (luict tip- 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore- 
arms. The extensors are affected more than the flexors, so that there is wrist- 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sphincters are also affected. The sensory symptoms are very 
'unable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
hands and feet arc fnxjucntly swollen and congested, particularly when hold 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The reflexes are usually lost 

The course of these alcoholic cases is, as a rule, f avorahle, and aftgLper- 
{pf weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
imtient a distinctive walk,* the r>bArftr>tp^flfiP plperiph-, 

cSral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
•r^fy it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp- 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic- 
ture is that of ordinary deliritim tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all ^appreciation of time and place, and describes with circum- 
stantial details .long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called syndrome. 

(4) Multiple Neuritis in tlielnfectious DisccLses , — ^This has been already 
referr^ to, particularly in dip htheria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post- 
mortem examination. The outlook is usually favorable and, except in diph- 
thcrifi, fata\ cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
abwrbed into the Hood. 

(5) The Metallic Poisons , — Neuritis from arsenic may follow: (a) ^J^ie 

medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by 5j 3ij of the 
solution. In chorea a good many cases have been reported. I Chaugeajn the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yrards, of a young woman who had taken rough-on-rats, there were remarkabl(j 
white lines — the leuconychia — running across the nails, without any special 
ridging. C. J. Al&rich finds that this is not uncommon in chronic arsenical 
poisoning, (h). The accidental contamination of food or drink. Chrome 
yellow may be used to coloucakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Some hundreds of cases occurred. Reynolds, who studied these cases, believer 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself. i Pigmentation of the skin is 
im important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. a rare cause. I saw a 

case with Dr. Urban Smith which followed the use of two grains of the 

^ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco aro 
Tpetltioued as rare causes, 
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(6) En^mic Neuritis, Beri-heri, has been considcrotl under the Infectious 

Diseases. 

ANiBSTHESiA pAiiALYSis. — Here perimps may most appropriately be (»n- 
sidered the forms of paralysis following thQ use of amea thetics. or of too. 

compression during operations. Much has been written in 
the past few years upon this subject. Tliere arc two groups of cases : • 

V 1. During an operation the nerves may be eompres^, either the brachial, 
the humerus or the musculo-spiral by tlie table. The press ur e m oat 
fr equently occ urs when tlic arm is elevated alongside tlie head, as in laparot- 
omy done in the Trendelenburg position, or held out from the body, as in 
breast amputations. Instances of_ paralysis ol the. crural nerves by leg-holders 
firfl fllsQ reported. The too firm application of a tourniquet may Iw followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
riguea^ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apop lexy pr cinliplisni may occur 
during anajsthesia. In Montreal a cataract o])eration was piTfonnwl on an 
olcL man. He did not recover from the ana‘sihetic; 1 fouiurpost mortem a 
cerebral haemorrhage. A man was admitted to the Philadelphia Jlospital, ct)m- 
pletcly comatose, who on tlic previous day had hmi given other a minor 
operation. lie never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 1)7.5°, and noisy respirations; 
he died two days later. Tliere was, unfortunately, no autopsy. Mpileplic 
convulsions may occur during the anaesthesia, and may e\en jirovi^ fatal. 1’lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no |Xirsonal knowledge of any such cases. • 

Aad^JastlX^a paralysis might result from the toxic clTccts of the ether in 
a very protracted administration. 

Diagnosis. — ^The electrical condition in multiple neuritis is thus descrilicd 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have IxHm observed are cpiile various, t Sometimes there, 
is a simple diminution of excitability, and iheii a very strong farad ic or 
galvanic current is needed to produce contrai;tions. Froriuently all faradic 
excitability is lost and then the muscles contract to a g aJ va nk:. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, and thus far it is quite pathognomonic of neuritis, hor iiop- 
terior polio-myelitis, where the muscles resimiid to galvanism only, it does 
n St lyMpilre T st rong current to cause a motion until some months after the 


invasion. ,, 

“ The action of the different polos is not uniform. In many cases the con- 
traction of the muscle when stimulated with tlie positive pole is greater than, 
when stimulated with the negative pole, and the contractions may be sluggish 
Th%a the reaction of degeneration is present. But m ^nie cases the normal! 
condition is found and the negative pole produces stronger contractions tharf 
the positive pole. A loss of faradic irritability and a marked decrease m th# 
galva^c irritability of the muscle and nerve are therefore important symp- 
toms of multiple neuritis.” , „ 

There is rarely any difficulty in distinguishing the alcohol cas^. ^ 
combinati%n of wriat and. foot drop with congestion of the liands and feet, 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, ofterf reaching to 
the*' face and involving the sphincters, are more commonly regarded as of 
spinal origin, hut the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute ‘atrophic spinal paralysis of Du- 
chenne. /The diagnosis from locomotor ataxia is rarely difficult. The ste^pau^ 
gait is entirely different from that of tabes. There is rarely positive incoor- 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen- 
ical poisoning, or he has diabetes. 

Treatment. — Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived jby the statements of the relatives. It is some- 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there i§ any tendency 
ta.J)ed-sores an ^ait^e^should he used or. the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac- 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IL NEXmOMATA. 

• Tumors situated on nerve fibres may consist of nerve substance proper, the 
timj^uneurmnata, or of fibroua-tissue, thfiijalse ue»xomata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Casc^ 
of ganglionic or medullary neuroma are extremely rare; some of them, 
Lancereaux suggests, are undoubtedly instances of malformation of the braii^ 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioBMi-with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc- 
ture between the true and the false. Thomsoiiifi monogrtph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) PleidfoTni Neuroma. — ^In this remarkable condition the various nei^e 
cords may he occupied by many hundreds of tumors. The cases are often 
h^Igditaisr and usuaUjLCQQggnital. The tumors may occur in all the nm^s 
of the body, aM as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is lliat described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^York. There were over 1,182 distinct tumors distributed on the 
nerves of the body. These tumors rarely are painful, but may cause symptoms 
through pressure on neighboring structures. • 

(2) Generalized Neurofibromatoiis: von Beoklinghausen’s Diseaie. — Spe- 
cial attention w^ first directed to this parficular form of mulfiplo neuroma 
by von Recklinghausen in 1882. There are four essential features of the, 
malady: 

(ti)-6oft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the bmly. These sub- 
cutaneous growths at times may be diffuse and reach an enormous size, pro- 
ducing a condition called “ Elepliantiasis Neuromatosa.” 

(TTjr Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central (jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more i*spivially as they 
may arise from the nerve roots within the spinal canal or cranium. Suiwrficial 
painful nodules may also be present. 

(c) Pa tches of brownish pigmentation of the skin, either as "small spots or 
large areas, are always present. Congenital jnevi arc a frc(|uenl accompani- 
ment of the disease. 

(iZ)^There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, wilh loss of 
intellectual power and sometimes difficulty in speaking, are especially charac- 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete} recent resurfte 
of the subject see Adrian’s review in the Cent. f. d. (trenzgobieti} d. Mwl. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” — ^Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small suIkiu- 
laneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”--The8e bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or oi)oration8. 
They are especially common after amputations. They are due to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT diseases of the c erebra l nerves. 

Olfactory Nerves and Tracts. 

lie functions of the olfactory nerves may be diatiuicd at their origin, 
ii Lth(» innr''?H finBmh rane.2nt the hllll Mi n . ibf nimn iO o j~'thn Irm , or 
at Hm potifroa in tlip hr ftin The disturbances may be manifested Jn «ub- 
i'Hili ve sen sations of smell, complete loss of the sense, and occasionally m 

*iypenB8aw8«u’'~" ' 
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(а) Snbjeotiye Sensatioiui; — HaUufiififljtions of this kind are 

foundr in the insane and in epilepsy. The aura may be repres^ted by an 

‘ impleasant ,odor^e^i^ |ia resembling chloride of lime, burning, rags, or 
featlie rs. In a few cases with these subjective sensations tumors hav^^Jbeen 
.fp&d ^;the_ hippocampi. In rare instances, after injury of the head the 
sense is perverted-^ora.oi>the, most diierent oharacter may be alike, or the 
odor. may, ba^ehanged, as in a patient noted by Morell Mackenzie, who for 
some time could not touch cooked meat, as it smelt to her exactly like stink- 
ing dsh. 

(б) Increased sensitiveneu, or occurs chiefly iijjg^iyous, hys- 

terical women, in whom it may sometimes be developed so greatly that, like 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosn^; Lou of the Sense of Smell. — This may be produced by: 
(1) Affections of the origin i of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. ^ It is by no means uncommon in asso- 
ciatioixr^wi th ch ronic nasal ceftarrh^and polypi. ^ In paralysis of the flfth 
nej^e, the sense of smell may be lost on the tweeted side, owing to interfer- 
ence with the sedtetion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tnT bones, and in meningitis or tumpr, the bulbs or the olfactory tracts 
may bo involved. After an injury to the head theiloss o£ smell may bo the 
only symptom. Mackenzie notes a case of a surgeon who was thrown from 
his gig and lighted on his head. ITic injury was slight, but the anosmia 
wl^jch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(2^ Tjesions of the olfactory centres. There are congenital cases in whicli 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for tlie sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes ( 1 ) a frontal centre in tlu; 

•|'''6ase of the frontal lobe and (2) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ainiuonia, which 
act upon the fifth nerve, should not be used, but such substances as clovch, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The irsaimsnt is unsatisfactory 
even in the cases due to local lesions in the nostrils. 

Optio Nkhvk and Tract. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of the great- 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief referpng^ pan here be made to the more important of the appear- 
ances. 
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(a) Beimtis. Tliis occurs in ccrtnin j^ciuTal siiToclions, more particu- 
larly in iBrigliis disease, syphilis, leukiemia, iiiul aua'inia. 'I’lic (‘oiiiiuon 
faatuTB in all these states is the occurrence of Ijuciuorrha^e and Die develop- 
ment of opacities. There may also be a dilTusc cloudiness due to effusion 
of serum. The hasmorrhages are in the layer of nerve rd)res. They very 
greatly in size and form, but often follow the course of vessels. When reci'rft 
the color is bright red, but they gradually change and old luemorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to acvumulation of leu- 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The peretml age of cases alfcH-ted is from 
16 to 36. There are instances in which these.retinal changes are associated 
with the granular kidney at a stage when the amount of albumin may bo 
slight or transient; but in all such instances it will be fouml that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative fojm (most c*om- 
mon), in which, with the retinal changes, there may be scarcely any alteration 
in the disk; athflemorrhagic form, with numy luemorrhages ivnd bul, slight 
signs of inflammation; and an inflammatory form, in which there is much 
swelling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may he in doubt for a time whether the condition is 
really associated with the renal changes or d(*pendent upon Intracranial 
disease. 

Syphilitic Retinitis . — tbe acquired form this is less common than cho- 
roiditis. In inherited syphilis retinitis pigmentosa is sometimes met with. 

Retinitis in Anaemia . — It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may Ihj permanent and com- 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par- 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l)e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with aiUEmia, and in my 
experience is not nearly so common proportionately as in pernicious anaemia. 

Leulccemic Retinitis.— In this affection the retinal veins are large and dis- 
toad^^there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 cases of which I have notes of 
examination of the retina. There are numerous liicmorrhagcs and white or 
yellow areas, which may be large and prominent. In one of my ca^*B the 
reti^losTmorfem was dotted with many small, opaque, white spots, ooking 
like little tumors, the larger of which had a diameter of nearly 2 mm In (.ase 
13 of my series the leukaemia was diagnosed from the wndition of the ey(> 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. - • i. • 

Retinitis is also found Wlionally -in diabetes,! xn purpura^m chrome 
lead poisoning, and sometimeriis an idiopathic affection. 
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(b) Fnnctional Distorbancei of Viiion. — (1) dfw^rosis. — This^ 

occurs f m and may follow convulsions or come on 'JqjlgQgadfiuily. 

The condition, as a rule, persists only for a day or two. This form of amau- 
rosis •ocmuft' ift-poisonin^ lead, andw£ccasioxiidly by tpiinine. It 

seems more probable that the poisons nn PATitTefl in iil mi t>iQ..rQbTin 
<• (2) Tobacco Amblyopia. — The loss of sight is usually gradual, e^puLin 

bi^thljeyes, and affects particularly the centre of the field of vision. The eye- 
ground may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and gyeen is found in all 
cases. Ultimately, if the use of tobacco is continued, organic' changes Irhay 
develop with atrophy of the disk. 

(3) Hysteric^ Amaurosis. — More frequently this is loss of acuteness of 
vision — amblyopia — ^but the loss of sight in one or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Niyhi’blMdiiess — nyctalopia — the condition in which objects are 
clearly s^n dijring the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeete can^ aeibrbe 
clearly seen without distress in dylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

(5) ..M6iinal hyperasthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retin® there were no signs other than the throbbing 
arteries. 


(2) Lesions of the Optic Nerve. 

(a) Optio Neuritis {Papillitis; Choked Disk ) . — In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
sta^the congestion is more marked; the swelli ng mei ^eases, the striation 
also is more visible. The physiological cupping disappears and hsemorrhagt's 
are not unSommon. The arteries present little change, the veins are dilated^ 
and the disk swell gre atly. In slight grades of infiammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in- 
stances in which the swelling and exudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the ncr\e. 
The ret jp a noLinfrcKpiently. pariicipates in the infiammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten- 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally^ in aiwmia andileji^ poisoning, more 
commonly disease as ^neuro-refliiutip. It occurs occasioiftilly ^ 

a primary^ idiapathio affection. The frequent connection^with iptjlWCi^ 
dieease, particularly ,tiunor, makes its presence of great value to practitien* 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also fotmd^|j|;^jQ0UUg 
' either the ^berculons nr flift mniplfl fninm. In meningitiB it is easy to see 
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how the inflanLmation may extend down. Ihe nerve sheath. In the case of 
tumor, however, it is probable that incehanieal conditions, especially the 
venous stasis, are alone responsible for the aHlomatous swelling. It often sub- 
sides very rapidly after a palliative craniectomy has l)cen performed. 

• (&) Optio Atrophy. — This may \\e: (1) A primary ailcH-tion. There is 
ijan her^Harv fom, in which the disease has dcNclojx'd in all the males of a 
family Portly after puberty. A large nnml>er of the cases of prihiary atrophy* 
are associated witljypiiial dise ase,. part icularl}^locomotor ataxia. Other causes , 
which have been assigned for the primarv atrophy are^old,^e\ual excesses, 
^iiilietes, the^Hiific fevers, alcohol, an^ load. 

(2) Secondary atrophy rosidts from cerebral disea.'ses. pressure on the 
chlasma or on the nerves, or, most commonly of all, as a siMpionco of papillitis. 

The ophthalmoscopic ap[>earances are dilToront in the cases of primary 
and secondary atrophy. In^thc former, the disk has a gray tint, the edges 
are we^ .defined, and the arteries look almost formal ; wluToas in the ('oii- 
secutiye atrophy the disk has a staring opacpic-wliite aspect, with irregular 
ouiUiies, and the arteries are very small. • 

Th e sy mptom of optic atrophy is loss of sight, proportionate to the dam- 
age in the nerve. The change is in three directions: “(1) Dinvinished acuity 
of. vision; (2) alteration in the field of visioni; and (ll) altered perception of 
color” (Gowers). The outlook in primaiy atrophy is had. 


(3) Affections of the Chidsma and Tract. 

At the chiasma the optic nerves undergo ])arlial di'cussation. Kach optic 
tract, as it leaves the chiasma, contains nerve tibrc's whicli originate in^the 
retinae of both eyes. Thus, of the fibres of tlie right tract, part liave come 
through the chiasma without decussating from tlu‘ timijioral half of tlie right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left o])tic nerve and the nasal half 
of the retina on the left side, ^fhe fibres which cross are in the middle ]wr- 
tion of the chiasma, while the direct fibres an* on each side, llie following 
are the most important changes which ensue in lesions of tlie trajjt and of the 

chiasma : . i i 

(а) Unilateral Affection of Tract.— If oa.lhe right side, this produces 

the temporal half of the retina on the right side, and in 
:he uasal half of the retina on the left side, so that there is only half vision, 
ind thS^patienris blind to objects on the left si.le. This is termcdlhomony- . 
uouaJiemiwwBia or lateral hemianopia. T’ho fibres passing to the right 
mlf of each retina being involved, the patient is (.1 nd to objects m the 
eft half of each visual field. The hemianopia may Ixj partial and on^ a 
'ortion of the half field mav be lost. The nnalTeebsl v.snal fiedds n.ay have 
be normal extent, bnt in ‘some instances there is considerable reduction, 
yheij the left half of one field and the right half of the other, or vtce versa, 
re blind, the condition is known a.siieteronymous hemianopia. 

(б) DiseaM of the Chiasma-d) A lesion mwto, «« Vule, chiefly 

le in wliieh the decussating fibres pass whi^jupply^^ 

mer^W^ly;;T^etin,e. producing in ‘ 200 ^ 

‘ thetrater half of each field, or what is known as taniliiWl*b«pa»<JP“- 

es 
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(a)-Tf thaifiaioaiamore extensive it mny invnlYft not rmly the central por- 
iaon/'but also the direct fibifla._Q^one side o f th^ commissure^^'^ which case 
would h p^ tntfll hlindnPiw eye and liempoS^. henwtfiopia hi the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 

in this region, the wV j^ple ig involved, and total bliniiess results. The 

different stagfes in the process may often be traced in a single case from tem- 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinsB and inducing blind- 
ness in the nasal field, or, as it is called, nasal* hemiasiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 


(4) Affections of the Tract and Centres, 

r 

The optic tract crosses the crus (cerebral peduncle) to the JbiadeiLpart 
of tjie optic thalamus and divides into two portions,, one of which (the lateral 
I ^opy goes tq tlie pulvinar of t}ie thalamus, th^a^lateraTi^iiculate body, and 
to the auterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal eapsule and enter the oecipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the euneusy^the region .of the visual 
pgjrcgE.rive*centre. * Jhe fibrcMif the medial division of the tract pass to the 
medial geniculate body and^tgJhe pQsterior quadrigeminal body. The medial 
root contains the fibres of the commi^urjt^inferiojt^of -v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi- 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen- 
tre and the chiasma will produce hemianopia. The lesion may be situated : 
(a) In the nptic tract itself, (b) In the region of the thalamus, lateral 
geniculate May, and the corpora quadrigemina, into which the larger part of 
each tract enters, (ci A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation, (d). Lesion of the 
cunfius. Bilateral disease of the cuneus may result in total blindness, (c) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated vrith visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

The effects of lesions in the optic nerve in different situations from thq reti- 
nal expansion to the brain cortex are as follows : (1) Of the optic nerve — ^total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
ih^nianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
*bi 9 tween the chiasma and the lateral geniculate body produces lateral 
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lateb<S*d,d 

the CTineuB causes lateral heraianoL • aM ^ iHauiauop.a; (5) lesion of 

inay be associated with hemianooiaMmeSn ^ T «yni8 

dition known as mind-blindnes^s ’ (See F « ‘‘^ amblyopia, and the con- 
nation.) ■ ^ ^*g- 10, with accompanying expla- 
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^ modified.) OP. N., Optic nerve. OP 0 

Uptio chiagm. OP. T., Optic tract. OP. R., Optic radiations EXT. GEN.. External 
g^culate body. THO., Optic thalamus. C. QU ., Corpora quadrigemina. C. C., Corpus 
caUosum. V. a, Visual spdech centre. A. a, Auditory speech centre. M. S., Motor 
*P^h centre. A lesion at 1 causes blindness of that eye ; at 2, bi^temporal hemiknopia ; 
at 8, nasal hemianopia. Symmetrical lesions at 8 and 8' would caus^bi-naaal hernia-’ 
^ ^ hemianopia of both eyes, with hemiapppic ^mpillary inaction ; at 5 or 6, 
neftiianopia of both eyes, pnpillaiy.jytop^j^opnal ; at 7, amblyopia^ especially of oppo- 
wte eye ; at 8, on left side, word-blindness. 


IMagnoiif of tlie Optic Fcnre and Tract.— The student or practitioner must 
. ^6 a clear idea of the physiology of the nerve-centres before he can appre- 
ifite the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma ^d the genic- 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSiar- 
llicke’A hemiopic pupillary inaction. The pupil reflex depends on the in- 
tegi’ity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along wMch the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (Jt is possible in casea of lateral hemianopia so^io JhiowLihc 
light in to the ey e that it falls upon the blind half of the retina, ^f when th h 
is done tlie pi^il contracts, the indication is that the reflex arc above referrec 
to is perfect, by which we mean that the optic nerve fibres from the retinai 
expansion to the centre, the centre itself, and the third nerve arc uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was cental ; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when tlie light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thecconclusion is justifiable that there is interrup- 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes diflficult to obtain. <^t is 
best performed as follows : The patient being in a dark or nearly dark rooin^ 
with the hirnp qr gas-light behind his head in the usual position, I bid him 
look' over to the other side of the room, so as to exclude accommodative iris 
ihovements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo- 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction ^at all angles of incidence of the ray of light” (Seguin). ^ 

^ The significance of hemianopia varies. There is a functional dieinianopi a 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in- 
stances of slight lesions of the occipital lobe hemiohromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia' is “common-, in which event tbc 
loss of power and blindness are on the same, side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemian^thesia is not lu^common in such cudtb, friritig ,to the 
§IS9j?iation of the sensory and visual tracts at the posterior part of the 
^^intemal'Oapsule. Certain forms of aphasia also occur in many of the cases. 

The opthL&phasi a^f Er eu n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to hiiii 
is unable to name them correctly. If he be permitted to touch the object he 
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may bo able to name it quickly and eorroctlv. lfre und*8 optic aphasia differs 
from ^d-^mdness, sin^ in the latter a’ffectiSn the objects seen are not 
recognized. Optic aphasia, like word-blinducss, never occurs alone, but; is 
always associated with hemianopia, or mind-blmduess, an<l often alst^ with 
word-deafness. In the cases which lune tliii^ far come to aulojwv there has 
always been a lesion in the white matter ot‘ ihe occipital IoIk* on llie left side. 


Motou Nkhvics of the Fakball. 

Third Nerve {Nervv^ oculmnoiorias). — The nucleus of orip;in of this nerve 
is situated in the floor of the aqueduct of Syhius; the ner\e pai'^es through 
the crus at the side of which it emerges Passing along tin* ^^all of the cav- 
ernous sinus, it enters the orbit through the s])lieuoidal Ussuri* and supplies, 
by its superior branch, the levator palpcbrte superioris and I be sii[)enor nvliis, 
and by its inferior branch the internal and inferior reeti muscles and the infe- 
rior oblique. Branches pass to the ciliary imiscle and the constrictor of the 
iris. Lesions may affect the miclciis or the nerve in its course nntl cause either 
paralysis or spasm. 

PA B A L Y9I8. — A nuclcar lesion is usually associated with the dis(*as<* of tlio 
centres for the otlier eye muscles, producing n eomlilioii of general ophtiuil 
More commonly the nerve itself is involved in its coiirM*, eifber !>; 
meningitis, gummata, or aneurism, or is attackc*d by a neurit as in diph- 
theria and locomotor ataxia. Oomplete paralysis of the third nervi* is aeeom- 
I, panied by the following symptoms : 

\ Paralysis of all the muscles, except the .siipcu-ior oblique and evleriial rec- 
tus, by which the eye can be moved outward and a litilc downward and inward. 
There is divergent strabismus. There is pto.sis or droojiing of tlu* iipp(‘r eyfi- 
lid, owing to paralysis of the levator palpebni*. Tlic pupil is usually dibitiHl. 
It does not contract to light, and the power of aecoimnodalion is losl. The 
•most striking features of this paralysis are the cAtcrnal slraliismiis, witli 
diplopia or double vision, and the ptosis. In very many cuh*s the alTeeiiou 
of the third nerve is partial. Tims the levator palpchne and the superior 
rectus may be involved together, or the ciliary muscles and the iris may he 
affected and the external muscles may escape. 

There is a remarkable form of recurring ociilo-motor paralysis afTn’ling 
chiefly women, and involving all the branches of the nerve. In some eases 
' the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life, '^ley are s^mic- 
tunes associated with pain in the head and soiiietinios with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symphmi in ncrvf>us affections. We 
niay here briefly refer to the cojiditions under which it may occuir : (nj A eoii- 
genital, incurable form, which is frequently seen; {h) the form associated 
^^iefim^^ion of the third nerve, either in its course or at it^ mudeus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com- 
plete or partial ptosis associated with cerebral lesions without any other branch 
of "ffirthird nerve being paralyzed. The exact position of the cortical centre 
or centres is as yet unknown, (d) Hysterical ptosis, which is double and 
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iccnrs with other hysterical symptoms. (6) Pseudottpioais^ dne to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch ofl^lgyatiOTi on the affected side with and 

jjtd^ma of the skin.?. Contraction of the pupil exists on the same side and the 
sy eball app ears rather to. have shnink ^intaihe orbit, (f) .Luidiapatiiic mns- 
;iilar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the momiog. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopleoia, paralysis, of the ciliaiy-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop- 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes ; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cyelo- 
plegia is an early and frequent symptom infrliphthpritip parRlyRia and occurs 
alsojijLtabes. 

Iridopleoja, or paralysis of the iris, occurs in three forms (Gowers),. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. — The path for the iris refiex is along the optic 

nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one being covered. The patient should look at a distant object in a dark part 
of the room; then a light is brought suddenly in front of the eye at a dis- 
tance of three or four feet^ so as to avoid the effect of accommodation. liiSA. 
f\f fViift with- Totoktion of the accommodation contraction is known 

as Jhe Argyll Robertson pupil. 

(c) Loss of the Shin Reflex, — ^If the skin of the neck is pinched or pricked 
the pupil dilates refiexly, the afferent impulses being conveyed along the cer- 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con- 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis- 
ease, as in the characteristic small pupils of tabes — spinal myosis. Irido- 
plegia may coexist with a pupil of m^um size. 

Inequality of the pupils — anisocoria — ^is not infrequent in progressive pare- 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Sfask. — O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrse. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, ^voluntary 
movement of the eyeballs. The condition is "ipt many JbqQgginhd 

andwquired brain lesion^^ albinism, and sometimes ii^ coal-miners. 

Fon^ Nenre (Nervus trochlearis), — This supplies the s uperior, ob lique 
muscle. In its course around the outer surface of the crus and in its pas- 
sage into the orbit it is liable to be compressed by tumors, by aneaziBm, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
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fourth ventricle may be involved by tuniors or undergo degeneration with the 
other oculai^liuclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight to be noticed. The head is 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth “Seryf {N ervus ahducens ). — This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orhit and supplies, 
the external rectus muscle. Owing to its long course and o.x|>osod position it 
is. more commonly injured than any other cranial nerve. It is alfected by 
meningitis at the base, by guminata or other tumors, and sometimes by cold. 
There is internal strabismus, and the eye can not be tiirnc<l outward. Diplopia 
>ccurs on looking toward the paralyzed side. 

thfi minle uft is afl[cctcd there i^, in addition to paralysis of the 
xtemal rectus, inability of the internal rectus of tlic opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
ud both are conjugately deviated to the opposite side, aw!^ from the side 
if lesion. The reason of this is that the nucleus of the sixj.h nerve simds 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
diich supplies the internal rectus. We thim have jiaralysis o6 the internal 
ectus without the nucleus of the third nerve being involveil. owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe ^th nucleus is in such proximity to tbo facial * 
muin the substance of the pons, it is frequently found that the whole of 
he face OJI the same side is paralyzed, and gives the electrical Veaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right — ^i. e., paralysis of the left external and the 
Ight internal rectus, and sometimes complete [laralysis of the left side of the 
ice ( Beevor ) . 

Otneial FeatnreB of Paralyris of the Motor Nerve* of the Eye.— Oowera 


ivides them into five groups ; , . - . i t 

(a) Limitation of Movement.^Thus, in paralysis of the external rectus, 
le eyob^' can not be moved outward. Wlien llic paralysis jh incomplete 
le movement is deficient in proportion to the dcjjnH) of the pa'sy* 

(61 8trabismus.-The axes of the eyes do not correspond. Thus, paral- 
iis of the in fomnl rectus causes a. divergent squint; of the external^ rwtus, 
oqniTit. At first tliis IS evident only when the eyes are moved 
I the dirwtion of the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. 'I’he deviation of the axw 
• the affected eye from parallelism with the other is called the primary 

'"Sfsscondary Deviaiion.-U, while the patient « at 
e Mundeve is covered, so that he fixes the object looked at with the affected 
e onlv tS sound eye is moved still further in the same di^tion-^. g., 

L inrwftftflpd fiontraotion. 


I 
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(d) judge of the relation of external ob- 
^‘ects'to each other by the relation of their images on the retina; ,iyut we judg e 
lo f their relation to our own body* by the j> 08 ition of the eyeball as indicated 
[to ns by, the, inuteryation ^e give to the ocular muscles” (Gowers). With 
The eyes at rest in the mid-position, an object .at which we are -looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move- 
ment of the eyeballs. When one ocular muscle is weak, the increased inner- 
vation gives the impression of a greater movement of the eye than has really 
tal^en«place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main- 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harjnony of these visual impressions and may lead to giddinaae — 
ocular vertigo. ^ 

(e) D^bti Vmon. — This is one of the most disturbing features of paral- 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double imago — diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopik is siiuple ; in divergent it is crossed. 

Ophthalmoplegia. — IJndfii:.jlhiS-_tcna..^k desqrib^^ a chronic progressive 
pf^r^lyflifl nf the Two forms are recognized — ophthalnmplfigm 

egst£rwi and ophthalmoplegia The conditions may occur separately 

or together and are described by Gowers under nuclear ocular palsy. 

OpHTHALMOPLEGiA^E^TiSjiNA. — The condition is one of more or less com- 
plete palsy musclcs of the eyeball, due usually to a slow degen- 

eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjybu? -mcningitiB. It is often, but not necessarily, associated with ophthal- 
moplegia interna. Siemerling, in a monograph on the subject, states that 63 
cases are on record. In only 11 of these could syphilis be positively deter- 
mine. The levator muscles of the eyelids and the superioiLjc^ti are first 
in^pjyed, and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par- 
ticularly in association with/ geneiaL paralysiB,^ocomotoi;»ataxia, and3i n pr o- 
gressiye muscular atrophy. Mental disorders were present in 11 of tfi'fe 63 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func- 
tional. r 

OPHTHALMOPiBGiA-iirTBHNA. — Jonathan Uutchinson applied this term to 
a progressive paralysis of the internal pcular muscles, causing loss of pupil - 
lary^jctiou and the power, of accoinmodation. When the internal and e>- 
temal muscles are invedved the aff^ion is known as to tal npl^^^ftlmnplpg ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depciul upon disease of the ciliary gan- 
glion. • 

WJule, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hajoiorrhagic softening of the nuclei of tlio ocular mus- 
cles. There is usually marked cerebral disturhauee. It ^\as to thi^ form that 
Wemickegave the name polieiicephalitis superior. 

Treatment of Ocular Falsies. — Tt is important to ascertain, if po><ihl^ 
the cause. ITie forms associated with Iwomolor ataxia are ol)^tinate. amK 
resist treatment. Occasionally, however, a ])als\', complete or partial, may 
pass away spontaneously. Tlio group of (‘ases as-soeiattMl Avith elironie degm- 
erativc changes, as m progressive jAare-^is and hulhar ])aralyMs, is lillle aireett*d 
by treatment. On the other hand, in Mpliilitic ea^e^. mercurv and iodide of 
potassium are indicated and are often heiiefieial. Arsenic and struhnia. the 
latter hypodermically, may he empIoAod. In any ease in which Hie oii.sct is 
acute^ with pain, hot fomentations and conntiir-irrilation or leeches ap})lic<l 
to the temple give relief. The direct trealmenl hy elindrieity has Ixvn exten- 
sively employed, hut probably without any spei*ial elTect. 'IHje diplopia may 
be rdieved by the use of prisms, or it may be necessary to cover the alF(*etal eye 
with an opaque glass. 

Fifth Xerve (Nervus in fjc minus). 

Paralysis may result from: (a) Disease of the pons, particularly lunnior- 
rhage or patches of sclerosis, {h) Injury or diM*aso a’t the laisi* of ila* l)rain. 
Fracture rarely involves the nerve; on the other hand, inejiingitrs, acute or 
chronic, and caries of the bone arc not uncommon (aii.scs. (r) 'Die lirafielics 
may be affected as they pass out — tlie first division hy turnor.s pressing on the 
cavernous sinus or by aneurism; the second and third divisions h\ growths 
which invade the spheno-max diary fossa, (d) Primary neurit i-, which 
is rare. 

Symptoms. — (a) Sensory Portion.— Disease of the fiftli nerve may cause 
loss of sensation in the parts supplied, including the half of the tface, the cor- 
responding side of the head, tluj conjunctiva, the mucosa of the lips, tongue, 
hard and ^wfl^alate, and of the nose of the same side. The umesthesia may 
^>e preceded by tingling or pain. Uho muscles of tlio face are also Jiisensible 
and the movements may be slower. ^Die sensi* of smell is interfered with, 
owing to dryness of the mucous rndmbrane. 1’hcrc may Iht disturbaua* of 
the. sense- -of ^te. The salivary, lachrymal, and huccal swretions may lie 
lessened, and the teetli may bec-oinc loose. Fnlcss properly guarded from 
injury an ulcerative inflammation of the eye inay follow. Ibis was formerly 
supposed to be due to nutritional changes from fiaralysis of so-called trophic 
nerve fibres. This idea has of late years liecn oAcrthrown by the large numher 
of cases in which the Gasserian ganglion has U-cii removed for obstinate 
neurplfeia without consequent inflammatton of tlio eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is a.s^ 
ciated with much pain, which may be peculiarly enduring lasting for 
months or years (Gpwers). In herpes zoster with the neuntis there may be 
alight enlar^ment of the cervical glands. (See under Neuralgia for Tic 
D qulonr euj.y 


I 
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(h) PnpTTnv-^ThA inability to jjlig.TOifldles, pf masticaijiiojp on \ 

the affected side is the distinguislimg %'atiiie of paralysis of thi^ portion of ; 
the nerved It is recognized by plgmng fhn finger on the mftffflff^r-fm4,trTT\ 
por al muscles, and.- w hen the' patient closes the jaw, the fpghl^eaa of tho ir 
rnnijflpfinTi ia notcd. If paralyzed, th^ extemtd pterygoid can nqt.move the 
jaw toward the unaffected side ; and when depressed, the jaw deviates to the 
paralyzed side! The TTinfft]* ppralyflia nf tViP. fiWh nprvA jfl ulmriRt. inwifthly a 
,i; egult of involvement of the nerve after it ha§ Jeit tte nucleus. Cases, however, 
have been associated with cortical lesions. TTie jcottical, motor centre 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

S^asm of the Muscles of Mastication ,- — ^TriATmifl the masticatory spasm 
o^^BomEwg' may be f omc or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the* tonic 
form the jaws are kept close together — lock-jaw — ^ can be separated only for 
a shpjt .SP^ce. The muscles of mastication can be seen in contraction and 
felt to be hard the spasm is often ^lainf ul. Thfc tonic contraction is an 
^rly symptom! in tetanus, andj js sometimes seen in tetany. A form of this 
tonic spasm occurs in hysteria. OccaaionallyStrismus follows exposure to cold, 
and isaaid ta be due to reflex irritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near th^motor nucleus of the fifth nerve. 

CloiMC,., spasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in " chattering tee^” This is rare apart 
, from general conditions, though cases are on record, fcsu^-in wom«Eb“late 
1 T 1 li-faj in whom this isolated clonic spasm of the muscles of the jaw has been 
found. In another form of clonic spasm sometimes^geen-uuehovea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

•(c) Gj flj A a?ea¥. Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paridysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue. i According to some 
they t^e a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Mecid’a ganglion, 
and mis they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view:j^It seema more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geni<iulate ganglion 
.. nervus intermedins of Wrisberg. Possibly there may he more than one 

course for these fibres. 

T he d i flg ft toatmf disea s e ^ of the |ri4ftekl nerve is rarely difficult. It must 
remembered that the prel iminary#pain and hypqjr^stbesia are sometimes 
mistaken for ordinary nftnrnlgia. Thfl gi flAnflatinn and the palsy of the 
mj^es of mastication are readily determined. 

^Rrnlmcnt^When the pain is severe morphia may bq required and local 
appUefitions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes b^efided. 
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Facial Nerve. 


facial 
luclear 


lesions of the co^x 
or (3) iiwolvement of 


facial or seventh may be paralyzed by (1) 
rSr" lesio M of the nnnlen. 4.0 1/ 

and througrai^nni:^^™’*' tortuouT^Tu-rrwUUi 

in tL^oSSiliSticaM?"”^ "• 

plegia. It maybe caused bvitiimnrfl^ i ”i* ^ with bemi- 

ingLin, mricY or in the or^M)(|;fiji-’ 

ttzvsTrtSouS 

enrfo ^ because the facial muscles bear precisely the same jelation to the 

"Tif "f ‘be middle 

in m^lulla, are united by decussating fibres with the cortical centre! 

cerebral cortex of the same side (Melius, Hoche), and this uncrossed path 
may innervate the upper facial muscles (Bruce). 

8. The nuclear parahjsk caused by lesions of the ne^e-centres ki the 
m^ulla 18 not common alone; but is seen occasionally inituraors, -chronic soft- 

"? “”*t«'«=c of its involvement in 

t^ntonor polio=inyeliti8. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself — infamuelear paralysis. 

3. Involvement of the Nerve Trvnk . — Paralysis may result from : 

(а) Involyement of the nerve as it passes through the pona— that is, be- 
tween its nucleus in the floor of the fourth ventricle and the point of emer- 
gence in the postero-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
18 called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tJiG 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facid nerve. 

(б) The nerve pay be involved at its point of emergence by tumors, par- 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa- 
sionally it may be injured in fracture of the base. 
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(c) In passing through the Fallopian canal the nerve may be involved 
in didtese of the ear, particularly by caries of the bone in otitis ^fedia. This 
is a common cause ^in children. I have seen two instances follow otitis in 

puerperal fever. • • 

(d) As the nerve emerges from the styloid foramen it is exposed to in- 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the renioval of tumors in this region, or the paralysis may be caused by 
pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (BeU s 
pa lsy), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(^) It may occur in association with herpes. 

Facial diplegia is a rare condition^ occasional!^ found in affections at the 
base of the brain, jlcsions in tlip pons, simultaneous involvement of the nerves 
3 in ear-disease, and^jn diphtheritic paralysis. *.T)isease of the nuclei er sym- 
metrical involvei 3 |^ent of the cortex might also produce it.jfeJt may oc^cur as 
a congenital affection. 11. M. Thomas has described two cases in one family. 

SYMPTOM8.~In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face ondhe affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. ,The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowercnl, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out. . in smiling or laughing the contrast is most 
striking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is o^y a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew- 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side ; but 
on taking its position from the incisor teeth, it will be found to be in the mid- 
die line. 1 The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority bf cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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wxigue on the affected side. When the nerve is dania^od outside the skull 
, the sense ofi^te is unaffected. • Hearing is often impaired in facial pardlysis, 
most .commonly by preceding ear-disease. Tlie paralysis of tlie stapedius 
muscle may lead to increased sensitiveness to musical notes, lleipw is ■some- 
times as^iated with facial paralysis. Pain is not common, but there may 
be neuralgia about the car. The face on the affected side may he swollen. 

The electrical rcaciions, which are tlio<e of a perinheral j>a1sY, liave con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol-, 
lows:-iIf there is no change, either faradie or galvanic, (ho prognosis is good 
and recovery takes place in from fourtmi to twenly days. If the faradie 
and galvanic excitability of the nerve is only lesseiunl and that of the muscle 
increased to the galvanic current and the contraction formula altcreil (the 
contraction sluggish AC>KC), the outlook is relatively good and icrovery 
will probably take place in from four to siv weeks; oc(‘asionally in from eight 
to ten. When the reaction of degeneration is presmit — that is, if the faradie 
and galvanie excitabilit}^ of the nem's and the faradie excitahility of the mus- 
cl^^are lost and the galvanic excitability of the muK‘le is 410111! it atively in- 
creased and qualitatively changed, and if the mechanical excitability is altered 
— thfijiiognosis is relatively unfavorable and tlie recovery may mit occur for 
two, six, eight, or even liftcen months. 

CoURaK. — The cour.se of facial paralysisj^ililiny favorable. 'J'he onset 
in tha form following cold is very ra^ijJ^Hfmdopmg perhaps witbm twenty- 
four Jiours, but rarely is the paralysis ^Kjxmanent. llecurnng attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as by a blow on the mastoid process, the condjtion may remain. 
When permanent, the muscles arc entirely toneless. In some iristancef con- 
tracture develops as the voluntary power returns, and the natural folds and Vho 
wrinkles on the alTected side may be deepened, so that on looking at the face 
one at first may have the impression that the alfecled side is the sound one. 

■ This is corrected at once on asking the patient to smile, wdien it is seen which 
side of the face has the most active movement. Aretums noted the dillieiilty 
sometimes experienced in determining which si<le was alfcctcHl until the patient 
spoke or laughed. 

The diskgnQm of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on facts already mentioned. 

Treatment. — In the cases which result from cold and are probably due 
to neuritis within the bony canal, hot applications first should be made; sul)- 
sequently the thermo-cautery may he used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtaim*il. Ihe galvanic current may 
be employed to keep up the nutrition of the muscles. Tlic positive pole should 
1)6 plSSariJehind the ear, the negative one along the zygomatic and other mus- 
cles. The application can be made daily for a quarter of an hour and the 
pati^t readily be taught to make it himself before the looking-glass. 
Massage of the muscles of the face is also useful. A cour.se of iodide of potas- 
sium may be given even when there is no indication of syphilis. 

UrUrose cases m which the nerve has been destroyed by an injury, during 
^ operation or from disease, and when there has been no evidence of retum- 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal .aqces-f 
Bory or the hypoglossal, nerve may be used. Though the norm^ conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiological experi- 
mentation, makes one of the most striking of modem operations. 

Spasm. — The spasm may be limited to a few or involve oall the muscles 
^innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev- 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cases 
» of habit spasm in children, or the lAwnch. 

Goi 5 [erg;^xecpgnizes two classes— one in which there is 'an o^ganio* lesion, 
and an idiopathic form. It ig thought to. be due.al^ to reflex causes, siuh 
as thejimtatinn from carious teeth or the ;presence of intestinal worms. The 
disease uspaily .oacurs in adults, whereas the habit spasm and the tic conviihif 
of the French, ohen confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate,, the affection was noarked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually l)een 
^a lesion of the centre in the cortex, as in the case reported by Berkley, or 
pressure on the nerv^atthe base of the brain by aneurism or tumor. 

Symptoms. — The spasm may involve only the muscles around the eye— 
/blepharospasm — in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withmhotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there* is^con^tant twitching of the side of the face with 
partial closure of the eye. ,^he frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by*emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus- 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in faci^ spasm is always dubious. A majority of the ca^'cs 
persist for years and are incurable. 

Thkatment. — Sources of irritation should be looked for and removed. 
When a ‘painful spot is present over the fifth nerve, blistering or the appli- 
cation of ihe thermo-cautery may relieve it. TBypodenaM injeetionfr of sti^eli- 
nia^may be tried, but are of doubtful benefit. Weir Mitchell recommends IIk' 
freezing of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
the cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material impro\<’ 
ment Severe cases may require smgical interference. The nerve may hi 
divided near the stylomastoid foramen and an Tnp/iA i 

n^d the Br^^“ftr***TFrry 
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Auditory Nerve. 

The eighth, known also as portio mollis of the seventh pair, passes from 
the ear through the internal auditory uuMlusf, aiul in reality consists of two 
separate nhrvcs — the ooeldear and vestibular roots. These two roots have en- 
tirely different fimctioiN, and may therefore he best consider|Hl separately. 
The cochlear nerve is the one ooniieeted with tlie organ of Corti, and is con- 
cerned in htearmg. The vesUbular ner\o is eonneeted with the vest ihult* and* 
semicircular canals, and has to do with the mainlenance of e(]uilil)riuin. 

The Cochlear Xerve. 

The cortical centre for hpuring is in the teinporo-sphenoidal lolie. Priinary 
disease of the auditory nervfe in its centre or intracranial coiirM* is uneonimon. 
More frequently the terminal branches are aire^ti‘d witliin tlie labyrinth. 

(а) Affection of the Coriieal Ventre, — In tlie monkey, e\|H‘riments indi- 
cate that the superior temporal g)rus reprcMml.s the centn^J'or hearing. In 
man the cases of disease indicate that it has the same situation, as destruction 
of this gyrus on the left Mde re.sults in word-deafness, which hiay be d(‘tined 
as an inability to undci^taiKl the meaning *>f words, though IJiey may still 
be heard as sounds. The central auditory ])atli extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involvcMi and produce 
deafness. This may result from involvement of the lat^al k*mniscus, from 
the presence of a tumor in the corpora (|uadrigemina; esp(x.*ially if it involve 
the posterior quadrigeminal laidies, from a h*Mon of the internal* geniculate 
body, or it may be associated with a lesion of tin* internal capsule. • 

(б) Lesions of the nene at ike hase of tlie brain may result from Uie 

I pressure of tumors, meningitis (particularly the cerebro-s|)inal form), luem- 
j^orrhage, or traumatism. A iirimary degeneration of the nerve may occur in 
u lpcoT flqto^ Primary disease of the terminal nuclei of the cochlear nerve 

(nucleus nervi coclileans dorsalis and nucleus ncrvi cochlea ris ventriilis) i.s 
rare. By far the most interesting form rcMilts from epidemic* cc^cbro-spinal 
m^iin^tis, in which the nerve is frequently involved, causing permanent 
dealhess. In young children the condition results in deaf-mutisin. 

(p) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extimsion of 
disease of the middle ear. Two ^qupsjif .symptoms may be produced hyper- 
lesQiesia and irritation, and diminislied function or nervous deafness. 

(1) HyperoBsthesia and J rritalion.—Th^s may be due to altered function 
of the centre as well as of the nerve ending. True hyperdesthesia— hyperaeusis 
—is a condition in which sounds, sometimes ev(*n tho.se inaudible to other 
persons, are heard with great intensity. i It occurs in hysteria and occasionally^ . 
iiuseie^al disease. As already mentionedcon paralysis of the stapcdiili low 
notes may be heard with inten.sity. In dysesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sem^ation, as commonly happens m connection 
with headache, when ordinary noises are badly borne. .... 2 

Tinnitus aurium is a term employed to designate certain subjective senea- 
tions of nniriiig, roaring, tickling, and whirring noises m the ear. It is a 
very common and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It 
rare in organic disease of the central connections of the nerve. ^eSudd^ in- 
tense stimulation of the nerve may cause it. A form not uncommonly met 
witk in medical practice is thaj; in which the patient hears a continual bruit 
in the car. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap A^fitoUft-murmur may be heard occa- 

. sionally^on auscultation. It occurs in conditlon^of anaemia andlneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis- 
tress, and has even driven patients' to suicide. 

is readily made ; but it is often, extremely difficult to deter- 
mine upon what condition the tinnitus depends. *The relief- of constitutional 
statea,,.such as anaemia, neura^cnia, or gout, may result in cure. A careful 
local examination of the car should always be made. One of the most worry- 
ing forms is thew co nsta nt clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connect^ witli 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni- 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over tlie ear, and in some instances appreciable in the adult. 

(2) msainisJiJid Function or Nervous Deafness. — In testing for nervous 
deafttess, if the tuning-fork can not bo heard when placed near the meatus, 
])irt tlie vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem- 
poral bone to the cochlea and vestibule. ,The watch may be used for the same 
purpose, and if the meatus is closed and the watch is Heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are yerti go. nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

'll Audit6ry 1861 a French phy- 

sician, described an affection characterized by1 noises in the ear, yertigo (which 
might be associated with loss of consciousness) j^omiting, and, in many c^ses, 
progressivet^loss of hearing. The following grouping of the cases h^ been 
made by Parkes Weber : (i) The apoplectic form, duA in Vup Tnnrrhagp i nto tlie 
labyrinth, a s in Ifig^mmiiL follow^, as a rule, by complete deafness in one 
or both ears. (2X ^be cases associated with progressive inflammatory disease 
of the labyrinth, (fl). Associated with organic changes in the auditory nerves, 
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^ ;8 in wnnolimos iiutalMW, niid in ni.s(\s of aural vortij^o assooiaiod with 

fflf il Bl one side. (4) C’asi's iii which a pir^^HvetH iff ypilapay in 

p rSCfidri hy andiln ry uuru. (/>) Tlie imKlerato attacks which arf^ associated 
with the various middle-ear aJrt*Ctidns, with wav in the moat us, wdth violent 
syringing the ears, etc., all of which are piphahly duo to increase in the 
intlErlabyrintlunc pressure.^^^nierc’s symptoms may (K'casionally bo due to 
teniporajyL oxeeasivo increase^in the perilymph, possibly of angioncurotid 

character. * , 

PTlfvrnifs — /-The attack usually sets in suddenly witli a buzzing noise in 
the ears and the patient fet'ls as if he was riding or staggering. He may f(*id 
himself to be reeling, or the objects about liim may slviu to he turning, or the 
'.'phenomena may be combi ntn^l. The attac'k is often so abrupt that the patient 
falls, though, as a nile, he lyis time to sternly himself hy grasping some neigh- 
boring object. .:,Tliere may be sliglit but transuuit loss of consciousness. In a 
few minutes, or even less, the vertigo jiasses ot^and the patient biM'<Mnes pale 
and naveeated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

The. tinnitus is described as either a roaring or a throbbing i^iund. Ocular 
symptoms may be present ; thus, jerking of the eyeballs or pjstaguuis may 
develop during the attack, or diplopia. • • 

Labjnrinthine vertigo is paroxysmal, coming on at irregular inliTvals, some- 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of eipiilibrium, including Ibe vertigo, an* (iepi‘ndent njion 
a disturbance of the functions of the vestibular n(‘rve or of ibe organs with 
which this nerve is connected, either in its peripheral distribution or by ijjeans 
of its central comiection. ^J'be auditory symptoms often aceompanying it are 
doubtless always due to involvement of the eodiloar nerve or its perijilieral 
or central connections. 

— The combination oA tinnitus with jri ddincs s^itlL or witliout 
ga stric ^sturban ee. is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distingui.slKM]. The form known ns 
gastric vertigOj which is associated with dysjxipsia and occurs most wiinmonly 
in per^ns of middle age, is, as a rule, readily distinguished hy the a bsen ce 
of tiaii^s or evidences of disturbance in ilie function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close comiection of vertigo 
with ocular defects. 

-fiardio-^a s oular vertigo, one of the most common forms, occurs in 
cases of valvular disease, particularly aortic insufficiency, and as frequently 
in a]fJmo-Bclero8i8. . 

Endemic Pjiralytic Vertigo.— In parts of Switzerland and France there is 
a remarkable form of vertigo described by (ierlier, which is characterized by 
attacksfof paretic weakness of the cxtrcmities^fall ing of the eyelid^remarkable _ 
ii^prqiMiom but witliA retention of consciousness. It occurs also in northern 
Japan7 where Miura says it develops paroxysnially among the farm laliorcrs 
both sexes and all ages. It is known there as hibisagari. 

Ancftl jgftjgp must be carefully distinguished from attacks ot petit mat, 
or, indeed of definite epilepsy. It is rare in petit mat to have noi^ in the 
1 ^ or Ai ^4 giTcCness", but' in the aura preceding an epileptic attack the 
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may fivl Uiddijioss aiul iransioni loss of roiisciousiass niay^ 

be associated with organic disease of the brain, more parlieiilarly.'willi Iniiior. 
Vomiting also may Ih^ present. A careful invostigalion of llic sympton/^ will 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is unci'rtain. While many ca^ijs 
completely, vo. others deafness results and the attacks rec-ur at sliortcr init r- 
vals. In aggravated cases the patient eon^lantly sulfers from vej-tigo, mul 
may even be confined to his bed. 

TRE.VTMEMT. — Bromide of potassium, in 20-grain doses three times a d.iv, 
is sometimes Ixmeticial. If there is a history of sy])hilis, the itnlide should In; 
administeriMl. The salicylates are rociommeiuliHl, and Oharcot ailvis(‘s ijiiiumo 
to ciiichonism. In cases in which there is increase in the ailerial Iciihoii, 
nitroglycerin may be given, at first in very small. doses, but increasing gradu- 
ally. Tt is not s|X“cia[ly valuable in Meniere’s disease, but in flu* (um-. „f 
giddiness in middle-aged inert and women associated with arterlo-sch■^osl^ it 
sometimes acis very satisfactorily. Correction of errors of refraction is some- 
times followed by prompt relief of the vertigo. 

GU)SS0-PT1ARYNGEAL , Nerve {Nervwi ffloungp ^fi f yn g Mut) 

The ninth nerve contains both motor and sensory fibres and is also a nonv 
of the special sense of taste to the tongue. It suppliofly-by its motor brauches. 
the st ylo-pli^ryn geiis and the middle constrictor of the pharynx. The scui^ory 
fibres are flistributed to the upper part of the pharynx. 

Symptoms. — Of nuclear disturbance we know very little. The phai\ngeiil 
bulbar paralysis are probably associated with involvement of tlic 
tliis nerve. Lesion of the nerve trunk itself is rare, l)uf if may k 
xompressed by tuiuors or involved in meningitis. Disturbance of ilu? sense of 
taste may result from loss of function of this nerve, in which case if is chiefly 
in the posterior part of the tongue andwft palate. 

The general disturbances of the sense of taste may here bo briefly r(‘fi*rnHl 
to.'o^ Loss of the sense of taste — agt^uauk — ^may be caused by disturbance of 
peripheral end organs, as in affections of the mucosa of the tongue. ^I'his is 
very common in the dry tongue ofifexar or the furred tongue of xlyspepsia, 
linger which circumstances, as the saying is, alike. 

too, such as peppe r, tohasico, or vinogar, may dull or diminish th£ 
taste. fjComplete loss may be dUfiUto^isyfilVfilllcnt of. tho nerveft cither 
iDr t h ei r course or in the centres. -fiperversion of the sense of taste — 
is rarely found, except as an hysterical manifestation and in the inssp® 
Increased sensitiveness is still more rare. There are occasional subjecti^ 
sensations of taste, occurring as an aura in epilepsy or as part of the hallo 
cinations in the insane. 

To test the ^nse of taste the patienPs eyes should be closed and 
quantities of various substances applied to the protruded tongue. 
tion should be perceived before the tongue is withdrawn. Th^ 4 ellowiHg^ 
the most suitable i;ests : For bitterness, for sweetufitf^ ft strong s(»Iabo^ 

of 8agw or ^harin; for aoWity, ngggjr; and for the saliortest, 
s^t One of the most important tests is the feeble galvaaie-eHrrcnf^ 
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Pnedmogastric Nerve {Ncrvus vntjius). 


The tenth nerve has an important and oxicnsivo (list ribiit ion, supplying 
th(i pharynx, larynx, lungs, heart, a^sophagiu, and stoniacli. 'riu; lu^rve may 
be involved at its nucleus along with the spinal accessory and llu’ h,> poglossal, 
fo lining what is known as bulbar paralysis. T1 may lu' coinprcsst'tbby tumors 
or aneurism, or in the exudation of meningitis, simple or sypldliiic. In ifs 
course in the neck the trunk may be^nvoIviHl by tumors or in wounds. It hau 
bi’ontticd in ligature of the carotid, and has been eut in the remo\al of dcHip- 
se.ited tumors. The trunk may be attackwl by neuritis. 

The afTections of the vagus are best considered in eoniuvlion with the 
distribution of the separate nerves. 

I, (a) Pharyngeal Brandies. — In combination witli the glosMi-pliaryngeal the 
branches from tlie vagus form the phar^uigeal pb'xus, from wlncb the iiniselcs 
and mucosa of the pliarynx are siqiplied. In ^ara/y/Nw due to iii\ol\emeiit of 
this either in the nuclei, as* in bulbar paralysis, or in (lie coursi* (d‘ tlie nerve, 
as in diphtheritic neuritis, there is difliculty in swallowing alul the hnid is not 
passed on into the ccsophagus. If the nerve on one side only, is iiivohed, the 
deglutition is not much impaired. In these ease's tlie particb's of food fre- 
quently pass into the larynx, and, when the! soft palate is m\d\ed. into the 
posterior nanis. 

Spasm of the pharynx is always a functional disorde'r. ii‘'Usilly occurring 
i n hyste rical and'jicrvous people. Gowers nu'iitioiis a case' (d a gentleman 
wdio could not eat unless alone, on account of the inability to swallow in tbo 
prcscQce of others from s[)asm of the pharynx. T'lus. spasm is-j wdJ»imirktHl 
feature ^in hydi’ophobia, ahd I have seen it m a case of pscudo-ludropluflua. 

(h) Laryngeal Branches. — The superior laryngeal mnwi* supplies the diii- 
cous iiiombraiio of the larynx above the (*ords and llu* eneo-tbyroid imiseb'. 
The inferior or iveiirrcnt laryngeal curves aj‘(Uind the areli of the aorta on 


tli^eft side and the subclavian artary on the right, passes along tbo trachea 
and supplies the mucosa below tlu* cords and all the miiM'le^ of the larynx 
(‘Xcepi tlie crmo-lliyroid and the e]»iglottidean. Isxperiinonls base sluovn (bat 
these motor nerves of the pneumogastric are all derned finm the spinal 
accossoi^ The remarkalde course of the recurrent laryngeal mjrvcs rmuhrs 
them liable to pressure liy tumors within the tliorax. particularly by anouyisin. 
The following are the most important forms of jiaralysis : 

(1) ftMXWiAL Paralysis of the Annuoi’oiis. — in this condition, the 
posterior mc^tenoids are involved and the glottis is not oiiened during 
mBpTTBflon. The cords may be close together in the position of phonatioii, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa- 
sionally as a result of cold, or may follow a laryngeal catarrh. I he f»ost(jrior 
muscles have been found degenerated when the others were healthy I be con- 
dition may be produced by pressure ujion both vagi (>r upon liotli nriirrent 
nerves. As a central affection it oi^mrs m tato and bulbar paralysis, bu rnay 
be ^ also in hysteria. The characteristic symptoms an* inspiratory s^idor 
with unimparred phonation. Possibly, as Gowers suggests, many of 

soKialled h^terical spasm of the glottis are in reality abductor paralysis. 
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(8) UNIIATEEAL Abduotoh PABAL^sis.-This frequently 
nreMure of tumore or involvement of one recurrent nerve. An^jim is by 
Kfraost coin cause, though on the right side the nerve m«^ mi-olvcd 
in thi eVonlng of the pleura. 'Kic jjUBptoms are hoqjttTOS ” roughness of 
Se voirS as is so common in aneurism. Dysjncea is not ofteft present. 
The cord on the affected side does not move in inspiration. Jibsejuratly the 
Sductors may also become involved, in which case the phonatfon is stiU more 

Adductor PARALVSis.-This resulte from involvement of the lateral 
cricks and the arytenoid muscle itself. It is common in hyto 
pa^ciJarly of women, and causes the hygierical aphonia, which may come on 
miS. It may result from catarrh, of the larynx or from overu^ of the 
. S in laryngoscopic examination it is seen, onnttempting ph^ahon, {[.at 
there is no power to bring the cords together. In this connection the foUowmg 
table from Gowers’ work will he found valuable to the student. 


Symptom^. Signs. 


Lesion. 


No voice; no cough; 
stridor only dn deep in- 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

‘Voice little changed; 
cough noniial; inspira- 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu- 
sive; little affection of 
voice or cough. 

No voice ; perfect 
cough ; no stridor or 
dyspnoea. 


Both cords modcr- Total bilateral palsy, 
ately** abducted and mo- 
tionless. , 1 

One cord moderately Total unilateral palsy. 

abducted and motionless, 
the other moving freely, 
and even beyond the mid- 
dle line in phonation. 

Both cords near to- Total abductor palsy. 


gefher, and during in- 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po- 
sition and moving nor- 
mally in n!spi ration, 
but not biiught together 
on an atteyf t at phonar 
tion. 


TTnilateral abductor 
palsy. 


Adductor palsy. 


toABit 0I -th»“Md 80 D» of thb Lahynx.— Iu this the 
ftTfi involved It is not an uncommon affection in children, and has a ^ . 
KfSed to i la,^g«««. etridulu8. Paroxysmal attacks o 
SL a^are in thSt, but cases arc described m Which the pat.c J 
MuSiIIy“a young girl, wakes at night in an attack of 

may ^iat long enough to produce cyanosis. Liveing sMffl ^ 

replace attacks of migraine. They occur m a Aaractenstic form m 
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nati*n ig compteteli prevented bv 1,’^, P'"’’ 

a serious eoiidition, V* neuritis— 

aHy associate,! .with J s £ 

aisthesia of the laiynx'is rnS in I.ysteria. iry,K.*r- 

mak co^d slow or even afS^ r. slmun a oLlJu; aelion. (!zer-. 

a smaU tumor in his neck •i.r.„„ t ^ l'"‘*«'''K 

fUof ‘UK .i^.unsL one pneumo^attlriu nerve, and it is said 

’’y >'“‘•‘‘‘■■‘'1 pressure .m the clS 

control OTerthr.,r ril''' voluntary 

trot over «ie act 1011 ol tlie heart, f’heyiie lueiiliotis llui.ease of (lohmel 

M who xould die or expire when lui pleased, and y.-t by an effort 

Ml? / ""f 1^‘^‘vfs action has also followed acci- 

dental hgatuje of one vagus. Irritation of the nuclei may also be aeeoVn- 

!'"■■*, "'‘‘■'‘’•^<^11 !>'« “i''" hand, when tliere is com- 
plfitpiaialjsii? of the Vrt<ri, file inlnfitory aetion may be abolished and llio 

mc£^. This IS seen in sonic instances of diphtheritic neuritis foln 
involvement of the nerve by tumors, or its accidental removal or ligatlirc. 
Complete loss of function of one vagus, howeviT, may not be followed by any 
symptoms. ^ 


{2} Sensory symptoms on the part of the cardiac branches are very varied. 
JNIonnally, the licari s uciion procmls regularly without the participation of 
copiousness, but the u!IpIea^,ant fo(*lings and .sensations of, palpitation and 
am are conveyed to the brain through this nerve. ITow far the fibres of the 
ppraogastne are involved in angina it is impossible to say. The various 
disturbances of sensation arc descrilied under llic* cardiac neuroses, 
r (d) Pulmonary Branches.— We know very little of the pulmonary brandies 
of jh^gi. TJnuUQtQlJibres are stated, to eont rol the action of the bronchial 
mijsclpj'and it lias long been held tliat a.stlima may be a neurosis of those 
fibres. The various alterations in the respiratory rhythm are probably due 
niore to changes in the centre than in the nerves themselves. 

(e) Gastric and (Esophageal Brali6kei.— The muscular movements of these 
Pact&^,ftre^^r(»ided over by the \agi diKd from i ting is induced through them 
dually reflexly, but also by direct irritation, aiUlLiueiungitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Gaaindgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
^sturbance of tETs nferve, due to direct irritation of th^ peripheral ends, or 
18 a neuralgia of the terminal fibres. \Himger is said to be a sensation aroused 
Ey the pneumogastric, and some forms^ nervous dyspepsia probably depend 
upon ^turbed function of this nerve. The severe gastric crises which occur 
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in loc9niotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. 

* 

Spinal Acoessohy Nerve (Nervtis accessorius). 

ParalyBis.-rTlie smaller xaLintoraal part of thk nerve joins the vagus and 
is distributcxl througli it to the larynged muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly'' of the accessory part, may he in- 
volicd In Iiiibar. paralysis. The nuclei of the external portion, situated ns 
they are in the cervical cord,' may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries* The symptoms of paraly- 
sis of the accessory portion ‘which joins the vagus have already been given in 
the account of the palsy of the Jaryngeal branches of the pneumogastric. Dis- 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side. i In pa r a ly s i s - of-onc 
steraq-mastoid, ,the patient rotates the head with difficulty to the opposite 
side, but there is n p to iticollis. though in some cases the head is held obliquely. 
As the trapezius is supplied in ^art from the cervical nerves, it is not com- 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when tlio 
patieni draws a dssp breath or shrugs the shoulders. The naiddle- portion -of 
theJx^^pozius is- also weakened, the shoulder droops a little, and the angle 
of thc^scapula is related inward by the action of the rhomboids and the levator 
annuli scapuljE. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

In_progrpssiye^ muscular atrophy we sometimes see bilatera l paralysis o f 
the se muscl es. Thus, if the sterno-mastoids are affected, the heaT^tends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gow(ms 
suggests that lesions of the accessory in diffieult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of caries. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm. — (Torticollis; Wryneck.) — The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition- 
The following forms may he described in this section : 

{a) Congenital Torticollis. — This conditton, also known as fixed torti- 
collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years oii 
account of the shortness of the neck, the parents often alleging that it Inn 
only recently come on. It affects the right side almost exclusively. A r<‘‘ 
TnnrVahlfi circumstance in connection with it is the existence of facial asyin- 
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^:«ietry noted by Wilks, which appears lo be an e^vuMilial pari of Ibis congenital 
form. It %jcurred in G cases reported by folding- J^ird. In congepital wry- , 
neck. the sterno-inastoid is shorlcntHl, hard and linn, and in a condiliop of 
more or less advanced atropliy. This must Jhj disiin;;uishe<l from tlic local 
thickening in the sterno-mastoid due lo riiplim\ whicli may (kh-iit al llie time 
of birth and produce an indiiralion or miiM'lc callus. Allhough llie sterno- 
mastoid is almo.si alwavb alTectcd, there arc rare cases in whuh tin* libroifs 
atrophy alTcets the trape/ius. This form of wrMieek in itsr'lf is unimportant^ 
since it is readily relieved by tenotomy, but (lolding-Uird stales Ibat the facial 
asymmetry iiersisis, or imliH'd may, ns shown bv jiholograi»hs in my east', be- 
come more evident. With reference to the patluJogy of the alfei'tion, (loldlng- 
Bird concludes that the facial asYmmelry and the tortu*olIis are integral jiarts 
of one affection wliich has a central origin, ami is tin* (^)unti'rparl in the lu'ad 
and neck of infantile paralysis \\ith talipes in the foot. 

(h) Spasmodic Wkynki’k. — Two varictiet^of this spasni^oceiir, the Ionic 
and the clonic, which may alt(‘rnale in the same case; or, as is most common, 
they are separati; and remain so from the outset. 'rh(‘ (Ii.seas4*.is most fn^tpient 
in adults and, according to (lowers, more common in lemales. In .Amc*riea 
it is certainly more frecpient in males. Of the S or JO cases which came 
under my observation in Montreal and Philadelphia, all N\eri‘ males. In 
females it may be an hysterical manifestation. 'Plien^ may lx* a marked neu- 
rotic family history, but it is usually impossible' to li\ upon any delinile etio- 
logical factor. Some eases have followed cold; oth(*rs a blow. Uris''aud has 
describal what he calls mental torticollis. It is usually met with in neuras- 
thenic patients and in elderly jiersons, and consists of a c^onIc sfia^sm of the 
rotators of tlie head. 

The symptoms are W(‘ll defined. In the ionic form the contraetcMl stenio- 
maatoid draws tlio occiput toward the shoulder of lh(‘ alTectc'd side; tlu' chin 
is raised, and the face rotated to the other shoulder. The sterno-imisloitl may 
l>e affected alone or in association , with the trajKv.ius. When the latter is 


implicated the head is dejnessed still more toward the saint' side. In long- 
standing cases these muscles are prominent and very rigid. I here may^ lx? 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the sfiasm is clonic are much mon' distn'.ssing iiiid serious. 
The spasm is rarely rmiited to a single muscle. Tin* sterno-masloid i^ almost 
always involved and rotates the head so as lo ajiproxiniale tlu! mastoid pna- 
ess to the inner end of the clavicle, turning the face to the opfiosite side and 
raising the chin When with this the trapezius ih an:(*cled, ilu' dcpri'SKion of 
the head toward the same side is more marked. The head is drawn somewhat 
backward: the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the hc*ad and rotate it slight y towarc 
the same side. Other muscles may be involved, such as the sea hmus and 
platysma myoides ; and in rare case.s the head may he rotated by the dof'p (i^rvi- - 
cal muscles, the rectus and obliquu.s. There are cases in which the siiasm is 
bilateral, causing a backw'ard movement-tho retro-collic spasm Ih.s may 
he either tonic or clonic, and in extreme cases tluj face is horizontal and looks 


^ The^ clpnig egntwtions mav conic on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur 'every few moments, and it is impossible to keep the head still for more 
thatiL a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. Tn some cases the pain is consid- 
erable; in others there is simply a feeling of fatigue. The spasms cease dur- 
ing sleep. Emoti on, excitement, and fatigue Jn crease them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.arms. 

The disease varies much in its course. Cases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. ^ 

Treatment . — Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs iiave been used, but rarely with benefit. Occa- 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor- 
phia, subcutaneoitsly, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. JGlflJyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan- 
ically can rarely be borne by the patient. These obstinate cases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of the posterior branches of the upper cervical 
nerves is .lAost lilcely to give relief, and this has been done by Keen and 
other^. 

• (c) The NODDING SPASM of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associate with transient loss consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs as an hys- 
terical manifestation, commonly as part of the so-caUed salaam convulsion. 

Hypogtx)S8Al Nerve. 

Thisj s the motor nerve of the tongue and for most of thejnusqj'Q^ attached 
to the hyoTd Koiie. Its cortical centre is probably theTower part of the ant(}- 
rior central gyrus. 

ParalyuB. — (1) OoRTig^ liBa i oN. — ^The tongue is often involved in hemi- 
plegia, and the paralysis may result from a lesion of the cortex itself, or (d 
the fibres as they pass to the medulla. It does not occur alone and is consid- 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NucLft^R g];idL liLKEA-NUOLKAE lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the v^sels. Tin* 
nuclei of both nerves are usually affected together, but may be attacked sepa- 
rfitel^. Tra^a and lead ^oi^ning have also' been assi^ed as causes. The 
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fibres muy be dainn^otl by a 44UjH)r, and at tho ban* b\ imuLLU^is ; or tin' nerve 
is sometiiii^ involved i»i the ^ndylar Xorameu by diseiute of tho skull, ft may 
be iiprolved in iU ooiirso in a soar, as in Hirkelt's ease, or eompn'ss^nl by a 
tumor in tlie parotid region. As a rehuli, ^hore is loss of funetion in tho 
nerve fibres and the tongue iindi‘rgoes airophy on tho airceled side. It is 
protruded toward tJic paral^zetl side and may sliow librillarv t witching. 

The syffiploms of mvolvenient of one liy|H>glossal, i‘ithor at Hs centre or in 
its course, are those of unilateral paralysis and atrophy of the tongue. Wheii, 
protruded, it is pushed toward the afTivtiHl side, and there are iilicillary twilch- 
The atrophy is usually marked and the mucous niembrain* on tiie alhudctl 
side is thrown into folds. Articulation is not inach impairtHl in the unilateral 
affection. There is a remarkable triad of sypiptorns, to which llughlings 
Jackson first called attention—^unilateral hemi-ulro})hy of the longue, loss of 
power in the palate muscle, with paralysis of the lar>nx on the same side. 
When the disease is bdateral, the tongue lies.almo.st inotionjess in tho fioor 
of the mouth; it is atrophied, and can not be prolrud(*d. SjKiech and masti- 
oatioa arc extremely diflicult and deglutition may ha impairmj. If thi‘ seat of 
the disease is above the nuclei, there may be little or no wasting. The condi- 
tion is seen in progressive bulbar jiaralysis and occasionally Jii [inigressive mus- 
cular atrophy. • , 

Tho^-^iifli^no.sw is readily made and tlic situation of lli(‘ lesion can usually 
be determined, since when supra-nuclcar there is associated btuniplegia and 
no wasting of the muscles of the tongue. Nuclear discast? is only occasionally 
unilateral; most eommoniy bilateral and part of a bulbar paralysis. Jt should 
be borne in mind iliat the fibres of the hypoglo^siil may be ipvolvcd within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limbs on tlic opposite sicl(‘, uinl the 
tongue, when protrud(*d, is pushed toward the sound side. 

Spasm. — This rare affection may be unilateral or bilateral. It is most fre- 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of tlieiacial muscles. In some cases of stuttering, spasm of the tongue 
prec^es the c.xplosive utterance of the words. Jt may occur in liystcria, and 
is saidl^IFow reflex irritation in the fifth ncrv(‘. 'Jflie most remarkable eases 
are those of paroxysmal clonic spasm, in whicli tlu; tongue is rapidly tlirust in 
and out, as many as forty or fifty times a minute. Jn the case refKirted by 
Gowers the attacks occurred during sleep and continued for a year and a lialf. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


IV. DISEASES OF THE SPINTAL NEBVES. 

Cervical Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup- 
plied by the occipitalis major and minor, and tlio auricularw ma^us nei^ca. 
The pi^ are chiefly in the hack of the head and neck and in ^ ear. The 
condition m am follow cold and is sometimes a«sociaM with stiffneM of the 
neck, .OiJarticfe' Unless connected with it there exists dise^ of the tones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc lender points midway between the mastoid process and the spine and just 
above <-lic parietal eminence, and between the stemo-mastoid and tljp trapezius. 
The affection may be due to direct pressure in carrying lieavy weights., 

( 2 ) Pressure of Cervical B^bs. — It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one ai-m, particularly of the small muscles of the hands, occurring some- 
imes in families, (&) neuralgic and para*sthctic conditions,, and (c) local 
ipasms of the muscles of the hand, ore due to the pressure of a cervical rib on 
:he nerves. The diagnosis is readily made and prompt relief follows removal 
Df the rib. 

(3) Affections of the Phrenic Nerve. — Paralysis may follow a lesion in 
the anterior boms at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

TOcn the diaphragm is paralyzed respiration is carried on by the intercos- 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen reti'acts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W^. Pasteur). Interourrent attacks of bronchitis seriously aggra- 
vate the condition. Difficulty in coughing, owing to the impossibility of 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
phragm is much less on tJic affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
hakitually use this muscle less than m(*n, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
j/articularly Jin diaphragmatic pleurisy, m large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, tliere is a tendency to 
accuDOLUlation of blood at the bases of the lungs, and there may be impaired 
icsonance and signs of rndema. As a rule, however, the paralysis is not con- 
fined to this muscle, but is part of a general neuritis or an anterior polio- 
ir.yelitis, and there are other symptoms of value in determining its presence. 
Tlie outlook is usually serious. Pasteur states that of 15 cases following diph- 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. — Here may, perhaps, best be considered this remarkable symp- 
■ tom, caused by intermittent, sudden contraction of the diaphragm. The mech- 
anism, liowever, is com])lex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
% the air is rapidly inspired. W. Langford Symes groups the cases into: . 

{a) Inflammatory, seen particularly in affections of the abdominal vis- 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu- 
rative pancreatitis, and in the severe forms of typhoid fevpr. 

(6) Ihbitativk, as in the direct stimulation of the diaphragm when ver^ 
hot substances arc swallowed, imAisease of the oesophagus near the diaphragm. 
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mtostinal disordiT, more particularly 

»' 

taint, aslgpul, diabetes, or cIh^k- n^'’ l ‘'""x<'<»<i«>nal 

instances of obstinate luctoiiLdi in n ^ i *' 

nephritis. ' ^ ' “■ ‘■•"'"U'l" iiderslitial 

nysteria, epU . ).s>. shock, or cerebral luiuors. Of (bes,; cases (lie bvstcrica 
are, perhaps, tlie most obsdimlc. iiyMmial 

The. trea^icnt IS often M-ry uiisatisfactorv. Somedmes in (he milder 
forms a sudden rcllci irriiulmn aill cheek l(,■a( „„ee. Iteaders of |>|i t I’s 
Symposnnn will re.iieiiibeMl.af (lie plivsieiaii l-hyxuuachus reeomme.ided (o, 

'“‘"'"f; !'"• Iiiiieli. ei( her/ te. hold hiS 
hn^ (which for tmial forms of hieeoii;;|i i.? len salisf.u lnn ),or lo mirjfle 
w^.. htUe wn ler; In.l if il sdll eoiidniied. - dekle .your nose wllli someiXr 
and snce/c, and it you sneeze once or dine eieii (lie mosf -Moleiit hieeoimh 
18 sure ” R*>- the ailaek must liaie been of some seienly. as i( is stated 
subsequently (hat the hiei-ouf;li did not i|^^sa|iiiear iiiidl .\risto|ilianes had 
resorted to the sSiioc’zinj'. • 

■' "t S'l't and lemon-juiee, or salt and viiieear, or a tea- 

spcwnful of raw spirits may be triisl. When the hneoiiKli is due to mislrie 
irritation, lavage is sonietimes jiroiiiptly eiiiadie. I saw a ea'c of a wei'k's 1 
duration cimil by a li\|)o(lerniie injection of gr. i of aiiomoriiliia. In obsti-'' 
uale cases the various aiitispasiiiodies hu\e lieeii used in’sneeessfon. , I’ilo-i' 
caipine has been reeoiiiiiiended. 'I'he ether s|.ray on the e|.igas(rinni niav Is; 
promptly eurative. TI,\poderniies of inorpliia, inlialations of eliloroforni.’the 

use of nitrite of amyl and of iiitroglyeenii, ba\e I beiielieial in ’ases. 

Galvanism over the phreiiie iiene, or pre.ssnre on the nerves. a|i|ilieil Indwinm ■ 
the heads of the slerno-cleido-mastclld miiMdes may be used. Strong traction 
upon the ton^pio may iiiniiodiatc relief. 


BR\riTI\L 1 *LL\IS 

(1) Combined Paralysis. — The ])leMi.s mm he involved in llie snpraeln- 
vicuJar re^ioji liy ennipres.sitin nf jlx* ner\e Inink.s ji> I hey leave I he spine, dr hy 
tumors and oilier iirnrhid prtK esH-.-s in I he net k IUdt»wdlw« rhiviele lesmiis ;in! 
uiore common and result from injiirn ^ following" tluloukUm dr fna-tiire, sdnie- 
times; fronuaeuritis. A Lcii^ical nl> md\ h<id Id a pre^..>urf' paiMhs-i.s of 
the lower cord of the pkwus. A not infreijueut form of injury in thi.s re- 
gion follows -^Is or blows on Iho nock, winch hy laleral ilo>ion (tf the 
head and depression of the shoulder seriously stretch the ploMis. The en- 
tire plexus may he nipluretl and the arm Im- lolally ])}ir{il\ /<>(!. 'fhe rupture^ 
uiay occur anywhere helw'een Ihe vertehrje iiiid the e|ji\iel(‘, and mvfilvcs 
the cords of the plexus, or tuily the upper nne^. 'I’he .sd-enlletl “ dlw4i*i>- 
ncal palay/’ duo to drawinfj apart of the head and Ihe shoiihler diirin;; 
delivery, is an instance? of thi^ sort of injnrv. In the^* ea^e.^, hmvever. the 
^’upture of the plexus is usual) v only a partial one, involving; its upper cord 
alone, so that the cteltoid, Jbiceps, supra- and infra-spinati, brjichialis anticua, 
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and -supinator longus muscles may alone be affected. Whm the plexus 

h as b^ n ruptured a eomplete iftotor, f^nd Bew>ry paralyws of the^rm is pro- 
duecd. • The roots may even be tom away from the spinal cord. Tha,pupfl will 
tEeh be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus luxation ' 
of the head o^ the humerus, particularly the subcoracoid form, 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) Lesions of Individiutl Nerves of the Plexus. — (a) Long Thoiucic 
Neuve. — SerratuB paralysis follows injury to this nerve in the neck, usu- 
ally by direct pressure in carrying loads, and i» very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It Usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. Jn 
the isolated paiwlysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and ptomincnce of the inferior angle, but when, as so commonly hap- 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward an^l upward, and the superior angle projects upward. 
When the arms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(b) CiBOUMELEX Nebve. — This supplies the deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion- 
ally the paralysis arises from a pressure neuritis during an illness. As a con- 
sequence of loss of power in the deltoid, the arm can not be raised. The wast- 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muside. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and tho 
acromion. 

(c) MuflCiiLQ-s;e^^L PAUALysTS ; Kadtal Paralysis. — ^This is one of the 
most common of peripheral palsies, and riisults from the exposed position 'd 
the musculo-spiral nerve. It is often bruised in the use of the crutch, l»,v 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonu*- 

‘times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve- 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the. 
supinator longus, as well as the extensors of the wrist and fingers. Naturalh. 
in loamiia inaf oKora fViA pIKaw fhp flrm uud the fliininfltor loncTUS are 
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spamL Tlic most cliiiractcristic foatun* of llu* paralysis is ila* wrist-drop and 
the inabili% to extend the tirst phalaii^ros of (ho (in«rors and tlmiub. In' the 
pressure palsies the supinators are usually involved and the niovenjouts of 
supination can not bo accomplished. The KMi^ations may bii impaired, or there 
may be marked tingling, hut the loss of siuisation is rarely so pronounced as 
that of motion. 

The alTecticm is readily recognized, but it is sometimes dillicult to say upon 
what it depends. The sleep and pressure palsies are, as a rule, unilateral aiK\ 
involve the supinator longiis. The paral^.sis from lead is bilateral and the 
supinators are unalfeeted. llilateral wrist-drop is a vt'ry (‘ommon sym))lom 
in many forms of multiple neuritis, partieularly the alcoholic; hut the imxle 
of onset and the involvemenl of the legs and aims are h*atures which make the 
diagnosis easy. The dura^^on and course of the miisculo-spiral |)aralvs('s are 
very variable. The pressiiit* jiaUies may disappear in a few days. IhH'overy’^ 
is the rule, even when the affection lasts for many w(*eks. ^J’h^ electrical exam- 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. • . 

The treatment is that of neuritis. 

(6Z) [Ilnar iVkuvk. — ' riie motor branches su])ply the ulnar half of the deep 
flexor of the fingers, the muscles of the liitlfc finger, the inlerossei, the adduc- 
tor and the inner head of the short flexor of the thumb, and llu‘ ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand — two 
and a half lingers on the hack, and one and a half JingiTs on the front. Paral- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar nervju* in s(\ipe cases of 
acute illness may he due to this cause. Clowers mentions tlu! case of*a lady 
who twice had ulnar neuritis after confineimmt. Owing to paralysis of •the 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is im[)ossible; the first phalanges con not be flexed, and the 
others can not be exteiidc?d. In long-standing cas(;s the first phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. The loss of sensa- 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nerve.— This supplies the tutors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory flbres supply the radial side of the palm nnd tlic front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of the 


same three fingers. . 

This nerve is seldom involved alone. Paralysis results fro;n injuiy and 
occasionally from neuritis. The signs are innl)ility to pronatcJ,lic forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The s^nd phalange-s 
can not be flexed on the first; the distal phalanges of the flwt and second* 
fingers can not be flexed; l)ut in the third and fourth fiiigws this action mu 
be^rformed by the ulnar half of the flexor profundus Ihc lo^ of 
is bthe region corresponding to the sensory distribution f 
The wasting of the thumb muscles, which is usually marked in this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbau and Saoual Plexubeb. 

The lumbar plexns is sometimes irivdlvgd iiLgrQKth8_pf the lymph-glands, 
in psoas abscess, and in disease of the bones of the vertebrae. Of its branches 
the obturator nerve is occasionally injured during parturition. When para- 
lyzed the power is lost over the adductors of the thigh and one leg can not 

crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the' hip- joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anajsthesia of the 
antero-lateral parts of the thigh and of thep inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve. — A peculiar form of sensory disturbance, con- 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia parcesthet- 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases arc 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conlmon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart^s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com- 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, cause;: 
paralysis of the flexors of the legs and the muscles below the knee, but injur} 
below the middle of the thigh involves only the latter muscles. There is ahe 
ansBsthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed ai 
the knee by the action of the quadriceps extensor and the patient is able t( 
’walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu' 
is involved tind there may be difficulty in rising from a seat. There is a strii 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve. — Paralysis involves the peronaei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitomm. Th< 

t 



DISK ASUS OF THE FERH'HEHAh EEHVE^. 


1039 


tokle can. not be rosullm^ in a n)n«]iiion known as foot-tlrop, and as 

the toes caUbnot be raised the w'liolc le^ nin.si be lifletl, pHulueinj^ I ho oliarac- 
teristic steppage ^ait stMjii in so many. forms of peripluTal neurilis. In long- 
standing cases tlio foot is jiornianehtly evlenjed and tlu'iv is wasiing of*(lio 
anterior tibial and peroneal museles. 'riie loss of stMi.saiion is in the outer 
half of the front of llie leg and on the dor^uin of ilu' foot. 

Internal PopUlcal Xerrr . — When ]»aral\/e<l, planlar Ilexion itf Ihe foot ami 
flexion of the toes are Jinpssible. The foot ean nol he addiieltMl, nor can the 
patient rise on tiptoe. In long-standing eases lalipes ealeaiimis follows and 
the toes assume a ehiw-like position from seeoiidarv eonlrai*liire, due to o\or- 
extension of the proximal and flexion of the seeigid and third phalanges. 


Sciatica. 

This is, as a rule, aJicnritis eitlier of the^datie iutnc or of its cords of 
origin. It may in some instanee^i h(* a fiimdional neurosis or neuralgia. 

It occurs most commonly in adult males. A liislorv of jlieumal ism or of 
gjnit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe wetting are not uncommon eau*ses. Within tlio 
pelvis the nerves may lie comjinxsscd by laiyc' ovarian or ui(‘ryie tumors, by 
lymphadcnomalu, by the hetal li(*ad during labor; occasionally lesions of tho 
hip-j oin t induce a secondary sciatica. Idorc commonly, however, lh(‘ condition 
is due-to-chronic arthritis of the spinal ('oliimii. ^riu* condition of the nerve 
has been examined in a few casts, and it has oftiui he’en seen in lh(‘ optTation 
of stretching. It is, as a rule, swollen, reddened, and in a lomlitftm of inter- 
stitial neuritis, flflie atTection may he most inieiist* at the sciatic notch or in 
the nerve about tho middle of the tiiigh. ^ ^ • 

Of tho symptoms, pain is the most constant and troiihh'soim*. '1 he onset 
may be severe, with slight pyrexia, h'ut, as a rule, it is gradual, ami for a time 
there is only slight pain in the haek^of the thigli, particularly in certain fiosi- 
tions or after exertion. Soon the pain becomes more intense, and instead of 
being limited to tlic upper portion of tlic nerve, .•xteiids down tlu! iliigb, reach- 
ing the foot and radiating over the entire distribution of tlic nerve. Die 
patient can often point out the most sensitive spots, usiiall.y at tlj'-' <)r 

in the middle of the Ihifrh ; and ojt ))r(‘SKiire tliese are exrpiisitely painful. 1 he 
pain is di^'rniSd as gnawiu-; or burning, and is.psualljf .constant hut in some 
&iceB is paroxysmal, and often worse at night. 0«. walking .1 may be very , 
great: the knee is bent and tlic patient tread,, on the toes, so m. O relieve the 
tension on the nerve, in proiracle.1 ea.es ti.ere .nay he niueh wasting of 
the muscles, but the reaction of degeneration ean .s< don. be obtained. In tl.ese 
chronic cases cramp n.ay oceur and lihrillar eonlrae Uons. Herpes may denilop 
but this is unusual In tare instances the nenrilis ascends and involves tho 

spindrori extremely varialile. As a nile it is an otw 

stisSi^Stik lasting for months, or even, with slight .-ennss.ons, or years 
Rdanses are not uncommon, and llic disisiso mav lie relieved in one nerve only 
to appear in the other. In tlie severer forms tlie patient is hetlridden, and 
w) appear in me uu (iktressiic^ and trying which the phyrticiaii 

«uch cases prove among the moht aistres^iHo an i t j ^ i j 

is called upon to treat. 
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In the diagnoBis it is important, in the first place, to determine whethe/^ 
the disease is piimary, or secondary to some affection of the pel^ or of the 
spii^ 9 ord. A careful rectal-examinatidfL should be made, and, in women, 
pfillic,,tempr should be exclude4*» Lu^bagomay be confounded with it.2^Af“ 
f options of the ]^ij);joint.are easily distmguIiEed by the absence of tenderness 
in the course of the nerve and the sonso-of-pam-on^ovement of the hip-joint 
or on presaure.in the region of the trochanter. iThere arc instances o^aac.i:o- 
iliftA fliaPAftP in which the patient complains of pain in the upper parrel the 
thigh, which may sometimes radiate; but careful examination t^I readily 
distinguish between the affections. Pip^ure_on^the nerve trunks of the cauda 
equina, as a. rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between tha-severe lightning pains of tal^^d-sciatlca the differences 
'' a re usually jffifill defined. 

Treatment.— jThe spinal column should be carefully and systeihatically ex- 
amined, for numerous cases have been relieved by orthopaidia procedures. The 
pelvic organa shguld also be investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounccA rheumatic history, which come on acutely with fever, the 
^Balicylatea-flcein to do good. Irf other instances they are quite useless. If 
there is ajfflispicinn of syphilis, the iodide of potassium should be employed, 
and iiY^outy cases salines. 

^ HRfist in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

i Antij^in, antifebrin, and quinine are«of doubtful benefit. 

"j Toeal applications are more beneficial. The hot-iron or the thermo-eautery 
or bli st e r e- rd ieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to uae.cocaine at 
first, in do^ of from an eighth to a quarter of a grain. If the pain is un- 
bearable' morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient^s morale so undermined by the constant worry and 
the gleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo- 
dermic needle himself. It is remarkable how promptly, in some cases, the 
al rlinfillnil inf n nfiivO wiU r^fiievG the pain.' Acupuncture 

lUfly^alflo be tried ; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been receftn- 
mended. ^ v 

^ Electrim^is an uncertain remedy. Sometimes it gives pnppt relief; in 
other cases it may be used for weeks without the slightest bbn^. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
Bbould be combined with massage. The galvanic ^went should be ua^; a 
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flat electrode should be placed over the M‘iatic notch, and a smaller one used 
along the wurse of the nerve and its liranchcs. In. seiy. obstinate caaea'nerve- 
stretcuing may be employed. It 'is sometimes succossful • but in other in- 
stances the condition recurs and is as bad as ever. 

Qv GENERAL AND FUNCTIONAL DISEASEa 
L ACUTE DBLIEIUM CfeU’s Mania). 

Sefinitioii. — Acute delirium which runs a Tijj)idly fatal course, with slight 
fever, and in which post mortem no lesions arc found sullicicnt to account for 
the disease. 

Ett o i ngical factors are emoiional s^gjn, moulal slioek aud djsircss, physical*^ 
pain^ toxsBiym or infection. It may occur during convab'scence from fevers. 
It is a rare disease, and almost all autliors are apjrml that, with few exceptions, 
it is p^CPliar to women, (.^iscs are reporteil by many old writers under the 
term brain fever or phrenitis. Hell, at (he lime Siiperinlendeht of the Meljcan 
Asylum, descriljed it * accurately under the dosif^iiation, a" form of disease 
resembling some advancinl stages of mania aytl fever.’’ 

The disease may set in abrujilly or 1)0 ])r(‘<‘('(l(‘d by a ])ori(wrof irritability, 
restlessness, and insomnia. 'Plie mental symptoms elevelo]) with rapidity and 
may quickly reach a grade of tbc most intense frenzy. Then' are the wildest 
hallucinations and outbreaks of great violence, 'riu; -iiaticni talks incessantly, 
but incoherently and unintelligilily. No hle<‘]> is oliiaiiu'il, and ai last, worn 
out with the intensity of the muscular movements, tbe paiii^nt Ix'coAjosaitterly 
prQfitiated and assumes the sitting or recumbent iKisture. Tlicrc may soinc- 
times be definite salaam movements, and in a case wliich 1 saw at Wo^stphara 
clinic the patient incessantly made motions as if working a pump luindle. After 
a period of intense Ixidily excitement, lasting for from twenty-four to thirty- 
six hours or longer, tbc patient can*bc cxamiriHl, and presents the conditions 
which Bell descrit>ed as typho-mania. Tlie tem|MTature ranges from 102° to 
104°, or even higher. 'J’hc tongue is dry, (ho pulse rapid and feeble; some- 
times there are seen on the skin bullae and pustules, and fro(picntly sores from 
abrasion and s^lf -indicted injuric.s. Toward tlu*. close or, according to Spitzka, 
even during the development of the disease there may Ixj lucid intervals. There 
may be petechise-on the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week ; others pirsist for two or even tliree weeks. The 
course of the disease is almost uniformly fatal. Ubc anatomical condition is 
prae^eally negative, or at any rate presents nothing distinctive. 'Ihere is great 
venous engorgement of llio vessels of the ineniugca and of ihe gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths^ 
anj perigangliar spaces. In the inspection of fatal cases of acute delirium 
careful examination should be made of the lung& and ileum. It should be 
home in mindrfhat in a majority of the cases d>ing in this manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

• American Journal of Inaanity* 104®^ 
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The nature of the (tiseaac is quite unknown. Some of the cases suggesi^'* 
acute •'infection. Spitzka thinks that it is duo to an autochthifaous nerve 
poiwn. » 

Biagnosif. — ^There arc several diseases which may present identical symp- 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoi^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which‘ were admitted 
^rom a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there are in- 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most int^ise delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com- 
monly means typhoid fever that it is very difficult^to avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be CBtirely masked. 

Occasionally acute uramia sets in suddenly with intense mania, and fijially 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite dilTcrent from that of mania a potu. 

It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
Bets in more frequently with a chill, and there may be convulsions. 

Treatment. — Even though bodily prostration is apt to come on early and 
be profound, in tl\e case of a robust man free venesection might be tried. 1 
I havd* been criticised for this advice, but repeat it. It is not at all improl)- 
ablc that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark- 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Motphia and chlojoform onay be administered and hyoatjnft 
and the bfomides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


IL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. — A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. — Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there .are 
"other nwvous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be au 
important factor, but of tiiis there is no satisfactory evidence. 
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Morbid Anatomy. — >io constant lesions have hwii fouinl. I^ho similarity 
between ce^ain of the features of Parkinson's diseast? aiul ihost^ of ohl ago 
BUggast that the alTeelion may depend upon a premature senility of, certain 
regions of the brain. Our organs do not age uniformly, hut in some, owing to 
hereditary disposition, the process may he more rajnd than in others. Park- 
inson's disease has no eliaraet eristic h*sions. hut on the other hand it is not a 
neurosis. It Infs for an anatomical basis the lesions of cerehro-spinnl senility^ 
which only ditfer from those of true siMiility in their early onset and greater^ 
intensity” (Dubief). The important changes are doubtless in the e<‘n‘hral 
cortex. 

Symptoms. — The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may Ik* asso- 
ciated weakness or siilfnet^. At iirst these sym]>loms may be jiresent only 
after exertion. Although the onset is slow and gradual in lU'arly all cases, 
there are instances in which it sots in abrupt l\fcafli‘r fright or^ trauma. When 
well established the disease is very characteristic, and the diagnosis can he made 
at a glance. The four promiiu'iit symptoms are tremor, wc^akiiess. rigidity, 
and the attitude. 

Tkemoe. — Tliis may bo in the four extremities or confiiUHl to hands or 
feet; the head is not so commonly alTecteil. •^Plu* tremor is usually inarkHl in 
the hands, and the ihumb and foreliiiger display the motion made in the net 
of rolling a pill. At the wrist tliere are inovi'iiumls of promition and supina- 
tion, and, though less marki'd, of Ilexioii ami (‘xteiisioii. Tlui iippm'-iirm mus- 
cles are rarely involved. In the h*gs the movi‘m(‘nf is most ovidoiit at the 
ankle-joint, and less in the toes than in the liiig(‘rs. Shading ofMJie head is 
leas frequent, but does occur, and is usually \crtical, not rotatory. Ihe rate 
of oscillation is about live fior w*!*!)!!!!. Any emotion c‘\aggerates the inov(‘mfut. 
The attempt at a voluntary inoveiiionl may eheck the tremor (the patient may 
be able to thread a needle), but it returns wilb increased intensity. Ihe 
tremors cease, as a rule, <luring slqpp, but persist when the muscles are not 
in use. The- writing of ilio patient is tremulous and zig/ag. 

Weakness.— hoss of power is present in all cases, and may occur even lic- 
fore the tremor, but is not very sinking, as te^teil by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. TIutc* is rarely couipkW of 


DOW6T 

Ri'amiTT may early be e.xpresscd in a slowness and stiffness in the volun- 
tary movements, which are i)erforinwl with some effort and dilheu ty. and nil 
the actions of the patient are deliberate. This n},ndity is in all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and GAiT.-The head is bent f«nv»ird, the hack is howe.1 
the anna are held away from the liody and are somewhat flexed 
joints. The face is exprcssionlc.^ and the movements of the lips are 
slow. The -eyebrows arc elcvatcxl. and the whole /Vrnfv Ru? 

mask-like the so-called X!arkiiisoi^Jua«k- The voice, as pointed out by B 
aX W and there is oU^ “ 

a ^ence; then the words are utterwl with scanninjr speech of 
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hand is at rest; in the late stages they can not be extended. Occasional;! 
there ‘is overextension of the terminal phalanges. The liand is usifcilly turm'd 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation, lie rises from the chair slowly in the stooping atti- 
tude, with thfe head projecting forward. In attempting to ‘walk the steps 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. Tliis is termed festiiiation or propulsion, in con- 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented — lujtro- 
jgulsipm 

Tfhe REFLEXES are normal in most cases, but in a few they are exaggerated. 
. Of SENSORY disturbances Charcot has noted ^normal alterations in th6 
temperature sen^. The patient may complain of subjective sensations of heat;^ 
either general or local — a phenomenon which may be present on one side only 
and associated witli an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be*^ present. The skin, especially of the forehead, may be thick- 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. — The tremor may be absent, but the rigid- 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these are but stdgcs of the disease. 

Diagnosis. — In^ well-dovelopcd cases the disease is recognized at a glance. 
The attitiide, gait, stiffness, and mask-like expre^^n are points of as much 
importance as the oscillations, and usually serve to separate the cases from 
a enitq ft pd other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagifius, and the scanning speech, and does not pre- 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases iix which the signs of multiple sclerosis have been asso- 
ciated with those of paralysis. The hemiplegic- form, mighlf be ^confounded 
wifh pnfl^ -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased rehexes would be sufficient to distinguish the two. T he P ftj rkinfl onian 
fape is of great importance in the diagnosis of the,Ah^urc and anomalous 
forms. 

The disease is incurable. Periods of improvement may occur, but the tend- 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. 

Treatment. — ^There is no method which can be recommended as satisfac- 
tory in any respect. Arsenic, opium, and hyoscyamine may be tried, but tlio 
friends of the patient should be told frankly that the (disease is incurable, 
and that nothing can be done except to attend to the physical comfort# of the 
{>atient. Begulated and systematized exercises ^ould be carried out •. 

. Other Forms op Tremor. 

t 

(a) Simple Tremor. — ^This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi^ 
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*^ite time. It is often extremely slight, and is aggriiNatinl by all causes which 
lower the ^^tality. 

(&) Hereditary Tremor. — U. L. Dana has rcjuirtiHl roinarkahlp ciisojf of 
hereditary tremor. It occurrotl in all the nu-ftiluTs of one family, and begin- 
ni ng in . ,i|t[fliiey continued without produemg an\ M’rioiis eliangt‘s. 

(c) Senile Tremor. — With advancing age lreiniiloii>ness iluying muscular 
movements is dVtremely eornnion, hut is rarely si'eii under seventy. It is 
always a fine tremor, wliieh begins in five hands .and often extends to the* 
muscles of the neck, causing slight niovojiient of tlic head. 

(d) Toxic tremor is sch'H eh icily as an (‘ITeet of tobacco, alLuhol, lead, or 

mercury; more rarely in arsenical or o])iiini iMiiSoning. In elderly men who 
smoke much it may ho entirely dut‘ to the tobai'co. One of the commonest 
forms of this is the aleoholk tremor, wliieh oeiuirs only on movement and has 
cdnsiderablo range. Lead tremor is eon.sidiu-ed under h*ad poisoning, of which 
ij; constitutes a very important symptom. * • 

(«) Hysterical tremor, wliieli usually occurs under eireiimstanecs which 
make the diagnosis easy, will be considered in tbe section oif hysteria. 


m. ACUTE C^OBEA. 

(Syden]iam*8 Chorea ; St. VituB’B Dance.) 

Definition.— A disease eliiclly alTccirng cbildreii, elmrneterized by irregular, 
involuntary coiitraclioii of the muscles, a variable aiiiount of psycliicul dis- 
turbance, and a reniarkalile fiability to acute eiuloearditis. 

Etiology.-^-SllX.— Of r>:)t eases wbieli I aiialv/.ed from. tbe iMuladel))hia 
Infirmary for Diseases of the Korvoiis System, 71 per cent were in feimdefl 
and 20 per cent in males. Of Ht)8 Johns Hopkins Hospital eases, 71.2 ihr 
cent were females ('rhaycr and Tliomas). 

L Age. — T he diseasi^ is most common hctweiui the ag(*s of live and tirteen. 
Of 522 cases, IlHO (xcurred in tlinf period ; 8l.b jmt cent in 'rimyer and 
Thomas’ series. It is rare among tbe negriu'S and native races of America. 
Only 25 of the Johns TToiikins Hospital eases were in negriM's. I be easi's arc 
most numerous wlieii tbe mean relative Immidily is eveessivi* and the baro- 
metric pressure low (Lewis). i i . . i.„,. 

Rheumatism.— A causal relationship between rbeiimatism and elimea lia 

Wn clain.c.1 l.y imnysimv Ihc- I.m.c of '1 ho hnjsl.sh 

writers maintain the oloscnoss of tins ..onncrlom ; o,. tho olhor han.l, ( . rn . 
authors, as a rule, ri'fianl (In: <oi\iin-tum a^ i\ oo iiu.iiit ' m ‘ • .1 

054 cas^s in 15 5 iht-.-oiiI IlM-rt. a Ih.Ioin of rhrnu.al.MU 1 the famili. 
In 88 ca4s 15 8 lir cent, tliere was a history of articular swcllinf;, acute or 
subacute. In 33 Jases there were pains, somctuncs tiesenhed 
Various parte, but not assoi-iatcil will, joint 
«ith numifest articular trouble, the iicrccntaRc is 

lather remarkable that in our Baltimore senes tl.c iKircentagc with a history 
of rheumatism was the gaino— 5!l-h. „,(i.iMtis oresent in chorea. 
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it is Impossible to decide whether the joint symptoms oi* the movements haVe^ 
appeared first. It is difficult to differentiate the cases of irregulai^ains witlv- 
out definite joint affection. It is probable that many of them arc rheufnatu*, 
and yet I think it would be a fiiistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^so-call(vl 
growing pains. It should never be forgotten, however, that a. slight nrtirular 
swelli ng may be the sole manifestation of rheumatism in a child— -so sliglit, 
igdeed, tliat the disease may be entirely overlooked. 

t, Hkakt-dihease. — Endocarditis is believed by some writers to be the‘caii>o 
of the disease. The particles of fibrin and vegetations from the valves pass ns 
emboli to the cerebral vessefs. On this* view, which we shall discuss latijr, 
chorea is the rfianlioljft embolic, process occurring in the course of a rheu- 
matic endocarditis. ^ 




Infectious DiSEASiss.-^Scarlet fever with arthritic manifestations inny 
E>e a direct antvxialeut. Sturgfes slates that a history of prcvioiis^lujaping- 
cougk- occurs more frequently in choreic than in other children, but 1 find 
no evidence of tiffs in the Infirmary records. With the exception o fyhcm naiic 
fever, there is no intimate relationship between chorea and the acute disensts 
incident to childhood. It may be noted in contrast to this that the so-calicnl 
'caMie- <ihorejf is a common sequel of distemper. Chorea has been known iu 
develop in the course of aq^ute pyaemia, and to follo^^onorihcca an^uer- 
peral fever. 

• , Anjkmta is less often an antecedent than a sciiuence of chorea, and thougli 
cases develop in children who are anauiiic and in poor heal 111 , this is by no 
meang the rule. Chorea may develop in chloj*otic girls at puberty. 

•f Pkeonancy. — A choreic patient may become pregnant; more frequent ly 
the disease occurs during pregnancy; sojnetimes it develops post partuni. 
Buist, of Dundee (Trans, Edin. Obs. Soc., 1895), has tabulated carefully tlui 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the pre^^- 
nancy; in 105 it occcurred during the ‘pregnancy; in 31 in recurrent preg- 
nancies; 45 cases terminated fatally, and in 10 cases the chorea developed post 
partiirn. The alleged frequency in illegitimate jirimipanr is not ])orne out hy 
his figures. Beginning in the first4hrce mouUis were 108 cases, in the seioii'l 
three months, 20 cases, in the last three months 25 cases. The disease is often 
severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases tliciv 
was a history of attacks of chorea in other members. In one instance hoili 
mother and grandmother had been affected. High’utmng, excitable, nervous 
children are especially liable to the Fright is considered a frequent 

cause, but in a large majority of the cases no close connection exists betwa^n 
the fright and the onset of the disease. Occasionally the attack sets in nt 
once. Mental worry, trouble, a sudden ^cf, or a scolding may apparently 
be the exciting cause/oThe strain of education, particularly i»r-girls.durni.!^ 

' tlaa-thijd*hcmi^ecade^ is a most important factor in the etiology of the diw'HH’ 
ABright, intelligent, activc-rnihded girls from ten to fourteem, amblTious to 
[well at school, often stimulated in their efforts by teachers and parents, foi n 
a large contingent of the cases of chorea in hospital and private practiii3 
Storges has called special attention to this school-made chorea as one serioiu 
evil in our modem method of f gree^ education. which is mca 
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poned as an cxcilinj^ c*aiisi», is o\irt*mdy raro, ami (Ijh's not appc'ar to Iiiivo 
influenced ^ic onset in a single case in tin* Inlirnuiry riHN)rils. • 

2 ^ TJie disease may ra pidly, jullow an injury or a slight surgical o|K»ru^ion. 

M^as belle^ed to play an iinjHjg-tant role in the disi'ase, particu- 
larly the presence of j^oruis oi4genital irritation; but 1 liave met with no in- 
stance in which the disease could he atlnhuteil to either of these cause's. Local 
spasm, particularly of tlie fact — the liabit chorea of Mitchell— may he imo 
ciated with irjitation in tlic nostrils and adenoid growths in the vault of tho^ 
pharynx, as pointed out hy .tacohi. 

/ It has been claimed hy Stevens that pcular defecin lie at tlic basis of many 
ca^jftf, chorea, and that with tlu* correction of Uu'se the irregular movements 
disajipear. The investigations of l)e Schweinitz show that iKMilar d(‘h*cts do 
not occur in greater jiroj^irtion in choreic than in other children. A majority 
of the cases in which operafion has Uvn followed hy relud have hetai instances*’ 
oLHf?, local or general. • ^ 

Hoibid Anatomy and Pathology. — Xo constant hsimis have hn*n found 
in the nervous system in aciiti' chorea. Vascular change^i, such as hyaline 
transformation, exudation of leucocytes, miniitt' ha'inorrhages, and thromhosin ^ 
of the smaller arteries, have hccui di'scrilu'd. 


Embolism of the smaller cerebral vessels lias lu'on found, ^ind there are • 
on record 7 cases of embolism of tlie centjal artery of the retina (II. M. 
Thomas, lUOi). Based on the presence of emboli, Kirkes and others have 
supported wdiat is known as the embolic theory of the disi‘as(‘. hhuhK'anlilis 
is by far the most frcnpicnt lesion in Sydenham's chorea. With no iliMUse, 
not excepting rheumatism, is it so constantly associated.^ I have eolhrtiM.! 
from the literature (to duly, 1891) the records of 7;l autopsii's; then; vfi're (\)i 
with endocarditis.* Tlie endocarditis is usually of the simple variet}, hut 
the ulcerative form has occasionally lieon descrilied. 

We are still far from a solution of all tlie problems coniiechd willi chorea. 
tJnforfunatcly, the word has been ii^*d to cover a si'ries of totally div(*rse dis- 
orders of movement, so that there are still (jxcelleiit observers who hold that 
chorea is only a symptom, and is not to lie reganled as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakalde that it must he regarded as a deliuitc, substan- 
tive affection. AVo can not discuss fully, but only indicate hrieliy, certain of 
the theories which have been advanced witli regard to it. The most generally ^ 
accepted view is that it is a funclioml brain disorder aff^tiiig tlie nerve- 
centres controlling tl.e motor apparatus, an instability of the nervccel s, 
brought about, one suppose, by hypcra-.r.ia, anoll.er by an,en..a a lb.r.1 by 
psycLal influences, a fourlb by irriluUon, central ..r penpheru OJ/ "v!' 
nature of this derangement we know nothing, nor, itidewl, whether the ^ “"K™ 
are primary and the result of a faulty action of tl,e .-ortiea cells or « 

impulses are secondarily distnrl)(€ in their course down the motor pall . Ibe 
priominance of the disease in females, and its onset t™e when the 
cation of the brain is rapidly developing, arc etiological 
has urged in favor of the view that chorea is an expression of functional mstar 

bility of the nerve-/?entres. 

* O ifi. 1 -, Chorea and Choreiform Aflectiona, 18H 
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2f Tlia rrnl-'f'r 'I j originally advanced by Kirkes liiiii a Kolid baai*.Y 

of fact, but it is not coiiiprchonsive enough, as all of the cases^an not bo 
brought within its limits. There are instances without and 

without^ so far as can be ascertained, plugging of cerebral vessels; and 

there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 

J m favor of \hG embolic view is the experimental production in animals of 

chorea by Bosenthal, and later by Money, Ky ..£.nA .parh^nlofl. Jnfn 

the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as ajuJnfec- 
Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to<jdiauiaatism, that ^ 

c ommon cau^, som e infections, agents which is capable also, in persons ^redis- 
posed, of ex citi n|c ar ticular dh^^e. Cases have liccn reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rlieumatism, also after 
gonorrhoea, and speh facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, tfiere are conditions extremely difficult to liannonixe with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptoms. — ^Three groups of cases may be recognized — thp poild, seseroj 
and moaiahftl ehorea. 

1 — In this the gffcctie& of' the-nuuoleS' is -slight, the speech 

is not seriously distprhed, and the general health not impaired. Premoni- 
toijjs^ptoms are shown iniigstlessucss and inahilil^:, to sit still, a condition 
well characterized by the term ‘^fidgets.” There are^ moti opal disturbances, 
such as cijing spells, or sometimes night-terrors. There may b^paina in the 
limbs and h^dache. j.Digeative disturbances ajid&mEmia may be present. A 
Ichapge in the temperament is frequently notictnl, and a quiet-child 

majc -bacome cross and irritable. After 4hafi&'eyH^toms have .persisted' for a 
we ek or^ more the characteri^ic inYolim^j^ryL mnyoTnonfa i^gin and are often 
first noticed at the table, when the child spills a tumbler of water or upsets a 
■plate. There may be only awkwardness or sligh^i^oordination of voluntary 
movements, or ^^(^jtant. inregular clonic spasms. nVior- 

actet j)f the m ovemcaita. differentiates them from almost every, otto disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
jnd it may not spread to the other side. 

second grade, the severe form, thef moyian§nts become genera l and 
^*^56 paUent may be, unable to get about or to feed or undress herself, owing 
^to tH? constant, irregular, clonic contractions of the various muscle groqpf^- 
^The speech is also affected, and for days the child may not be able to talt. 
Often with the onset of the severer symptoms TJher^ is loss of power on one 
^e or in the limb most affected. 

^ The third and most extreme form, the so-called oheTfin^ or 

j ehorea ituanis^s. ja truly a terrible disease, and may develop out of the ordi- 



GENERAL AND FUNCTIONAL DISEASES, 


1049 


iSiary form. These cases are more cojimuuj in ailult uiul may develop 

duraM;..pi »lPane y^ 

f Chorea begms, as a rule, in the hands and nnns, Oien involves the faoo,^nd 
subsequentlJTthe legs. The movements may,lxi ajuluied to one sidi' — hemi-J' 
The attack begins oftenest on the right side, though oeeiisionally it iSj 
general from the outset. One arm and Uie opposite leg may be involvotl. In^ 
nearly 2 pn^fourth of the eases speech is alTcvliHl ; tliis may amount only to an'" 
embaixasamcnt or hesitancy, hut in otlier instances it Imhiuiics an ineoherent, 
jumble. In. very severe cases the child uill make no ailcMiipt to sjx^ak. 'fhe 
injhilitj Lisdn articulation rather than in ]»honatiou.31*aro\ysms of panting 
and of hard expiration may occur, or odd souiuls»may be iiroduciMl. As a rule, 
t.^h 0 ’mpycinent 8 cease during sleep. 

f A prominent symptom is miis(*uhir weakness, usually no more ihau a coii- ^ 
^dition of paresis. The ]os8*of po\\<*r is slight, hut Ihc weakness may he siiown 
by an enfeebled grip or by a dragging of the li‘g or limping. ^ In his original 
account Sydenham refers to tlic ‘Siiisteadv luovcmcrils of one of Ihc legs, 
which the patient drags.” There may he i‘\lrem(‘ jiaresis with luit few move- 
ments— the paralytic chorea of Todd. Oeeasmiially a hH*aI ])amlysis or weak- 
ness remains after the attack. 

It is doubtful whetlier clioreic spasms (V^lend to the muscles of orgHme;\ 
life. The rapid action and disturbed rhythm of lh(‘ hear! presiMit nothing 
peculiar to the disease, and there is no support for the view that irregular con- 
tractions occur in the papillary inuscdcs. , . , , , 

Heart Symptoms. — Ncurolic . — As so many of life subjects ol ehoriMi aie 
nervouB girls, it is not sxirprising that a coinmoii symploia is a rapully ueting 
he4rt. Irregularity is not so special a foalaiv m clioroa as rapidity. I lie 
patients seldom complain of pain nlmnt the heart. • 

Etxmic Murmur.i.-mih anaauia and debility, not nn.-ommon associates 
of chorea in the third or fourth week, we find a correspondmg 
■ tion The impulse is diffuse, perliups wavy in tliin cliildrcn. 11a earotals 
throb wiblv wd in the rcciimbent iM)stnrc there may )m> piil.salion in tla> cer- 
vical veins ^’On auscultation a systolic murmur is heard at tlie base, is-rhaps, 

mude . ^ «iiUiiTeTi a svstolic murmur of soft f|U(ility is ex- 

In thm, a^itiun of the secumUnnnd, partien- 

tremely common at me .Msfi, wnu „f najuuumnl. 

larly at the second left costal in4,.,miiv at the apex, and heard 

murmur i„ ammnic, enfix-hlcl. 

ako-alopg the left sternal either endocarditis or Insnffieieney. 

states, tmd does not necessarily . ' with rotigli (luality. and 

(4 A m.m»r ol m*.™™ .. l.U.n .J ll« 

transmitted to axilja or u“S'u j ? -A si.ms of enlargement of the heart, 
mitral valve, and is usually a.ssoeia ■ evidence of eye and 

When in doubt it is much safer to tru^t 
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hand than to tliat of the ear. If the apex, beat the Jiornial, position, 

and the area of dulneeB npt iacreased vertically or to the right of^e sternum, . 
there is probably nO'Serions- valvular disease. * 

'(6) The endocarditia-nf-4iorea is almost invariably of the simple or 
warty form, and in itself is Tipt rlaTignmua : but it is apt to lead to tboso 
sclerotic changes in the valve which produce incompetcncy. Of 140 paticnia 
examined more than two years after the attack, I found the* heart normal iii 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of phorea#. usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
^ in more than 60 per cent of the cases in the wardS. Cardiac involvement was 
more common in tho cases witji a history of rheumatism, and was much more 
frequent in the* relapses. 

Sensohy Disturbances. — Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of thc^ as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the Ihnbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree, arritability of temper, marked jyilf illness, amj^cmoiional 
outbreaks may indicate a complete change in the character of the child. Tlicrff 
i^|deffcicncy in the powers of concentration, tlie memo^ is enfeebled, and the 
aptitude ^or study is lost. Rarely there is Jjprogressive impairment of tlie 
intellect with termination in actual dementia. ’ Acute melancholia has been 
described (Mes)^ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the m&t serious manifestation qf this character is the maniacal de- 
lirium, occasionally associated with the very severe cases — chorea^ insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in cliorea is apt to be neglected by the practitioner. 
It is always a good plan to tell the ])aicnts tliat it is not the muscles alone 
of the child which are affected, hut that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in cliorea is usually normal. T i oph ic 
legiflfts rajcljLflCCUr in chorea unless, as some writers have done, we regard 
the joint troubles as nnnnrTingr iu-the course of a cerebro-spinal 

disease. . 

Fever, usually, slight, was present in all but one of 110 cases treated m 
my wards (Thayer). H. A. Hare states that in monochorea the tempera- 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on Ha? 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the feter may range from 102° to 104°. 

Cutaneous Affections. — fhe pigmwrtgtion, which is not uncommon, 
due to j[)in aTStmir ^ Herpes zoster occasionally occurs^ Certain skin eruptions, 
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^linn]ly r kuimoHo. chamrtor, nrc not nnoommnn. 

hA tMi on I Imvc stH'ii sovorjil ciisi's with ii purpuric 

urticaiia. There may, indeed, bo the more n»(J^ravat(‘<l cfuiditiou of rhei)nii\tic 
purpura, known as Schdnloin’s pcliosi^ rliriipiatira. SiibeiitancouB Jibrous 
nodules, which have been noted by Knglish observers in many c*nsi*s of chorea, 
associated with rheumatism, are extremely rare in the Uniti*d Slate's. 

Duration and Termination. — From eight to ten wei*ks is the average dura-* 
tion of an attack of mo<lorato severity. (Chronic el\orea rarely follows the 
minor disease which we have been considering. The cases di'scriluHl under 
this designation in children arc usually instances of ciTcbral sclerosis or bVicnl- 
reich's ataxia; but occasionally an attack which has eomii on in the ordinary 
way persists for months or years, and recovery ultimately tokos place. A 
slight grade of chorea, particularly noticeable under excitemfeit, may ix'rsist 
for months in nervous children. 

Thc..i«ndency of cliorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 ease's analyzed for this purpose, 
240 had one attack, 110 had two attacks, 115 thri'o attacks, •kO four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to \)c vernal. 

g^oYfiiy is the rule in children. The statistics of out-patient depart- 
mentfl are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation (Committee of the llritisli Mi'<lieal Asso- 
ciation, in which 9 deaths were reportcid among 43}1 eases, about |>ep cent. 

The paralysis rarely persists. Mental dulness may l>e ])re>ieiit for a time, 
but usually passes away; pennanent impainneiit of the mind is an exceptional 


^Dioenosia. — There are few diseases which present more characteristic* fut- 
ures and in a majority of instances the iiatun' of the trouble is mM)gnize<Wt 
a glance; but there are several atTections in children which rnay^imulate and 


be mistaken for it. 

(a) Multiple and diffuse cfrchraksdcrom. 
for ordinary chorea, and have been describwl 


^J'he cases are' often mistaken 
in the literature as chorea 


^There are doubtless chrouic changes in the cortex. As a rule, the move 
ments are readily distinguishable from those of true chorea, hut the siinnlation , 
is sometimes very close; the onset in infancy, the impaled intelligence 
-erSleZes and in ^mc instances rigidity, and the chronic course of the 

disea^, ^parate disease were for- 

1 1 *^*^***^ chorea The slow irrogMlar. incoordinate movements, the 

inerly cW as cl''’"*''®’ J tSes, the nystagmus, and the fam- 
sjailj^, the scaling whi'cli^hould render the diagnosis easy, 

ily char^ter of ^ ^ term of chorea may be mistaken for 

both Icjs are alTectcd, for paraple^a of spinal or^iu; hut 
this can be’ the case only when the “ J there 

id) Hysteria may simulate tf^Ea diagnosis. Most 
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mask ilie true nature of the disease and patients have even been sent to ti/ 
asylOm* 

^ Trjeatment.— ^Abnormally bright, active-minded children belonging to fam- 
ilies with projiounced neurotic ^ainl should be carefully watched from.thfi ages 
of eight. to fifteen and not allowed to overtax their mental powers. So fre- 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to h y gi ^c m eas- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

^ The psychical figment, strongly developed in so many cases, is best treated 
‘ by quiet and sSRlsion. ^ , The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with ivell- to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed ^Ufirst, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con- 
cerned with the qursing of the case. In the latter period of the disease daily 
rubbftigs may be resorted to with great benefit. 

f The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler^s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813) ; he began ‘‘with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may be continued for a week, and then again in- 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopp^ for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces- 
sary, as tolerance is usually established and we can begin with the dose which 
the child was taking when the symptoms of saturation occurred. I have fre- 
quently given as much as 25 minims three times a day. Usually the signs of 
satui-ation are trivial but plain, but in very rare instances more serious symp" 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
t eight, who took seven drops of Fowler^s solution three times a day* for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

Of^,9.ther medieines, stijgtmine, the zu;ui[..ooiupounds, nitrate of silver, 
SrOn^dfiM^f potassium, belj^adgnna, chloral, and especially cimieifuga, have 
been reownmended, and may be tried in obstinate cases. 
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For its tonic effect electricity is useful; hut it is not neci'ssnry 

^ a routing treat ineiif. Tlic question of g} uijuist ies is an inqiortant *one. 
Karly in the disease, when the inoveinent.^ are active, tliey arc not advisnhio; 
but during convalescence carefully graduated exercises are inuloiihtcdly l>ene- 
ficial. It is not well, however, to send a choivic child to a kOkmiI gyin nasi uni, 
as the stimulus of the other children and the evciteinent of llie romping, 
violent play are very prejudicial. 

Other points in treatment may bo mentioned. It is imiHirtaiit to n*giihite 
the bowels and to attend carefully to tlie dige>tive functions. For the ameinia 
so often present preparations of inin are indicated. 

In the severe cases with incessant movements, sh*eplessness, dry tongue, 
i|nd delirium, the important indication is to jinnuire rest, to which j)iir|M)se 
chloral may be freely given, ^and, if necessary, morphia, (’mbroform inhala- 
tions 'may be necessary to control the intensity of tlu' parowsms, hut the liigli 
rate of mortality in this class of cases illuhtrafi'it how often mir^lH'st endeavors 
are fruitless. The^wet pack is sometimes very soothing and should he trieiL 
As these patients are apt to sink rajiidly into a low typh()i(l*statc with lieart 
weakness, a supporting treatment is ve(]iiire<l from tht* outset. , 

Cases are found now and then which drag on from month to month 
without getting cither lictter or worse and ‘resist all modt's treatment. 
Change of air and scene is sometimes follower liy ra[>id inifiroviaiient, and 
in these cases the treatment by rc»st and siH-lusion should always Ik* given u 


full trial. . 1 , . 1 

In all cases care should be taken to examine tlu* nostrils, and glarnig oeiilar 

defects should be pro^ierly corrected either liy glasses or, ,if neLi^^sar^jj, by 

After the child has recovenid fn.m the aliack, di.' |.arcnts hho.dd he warndd 
that return of tlie disease is by no means infre<|nenl. and is iiarluadarly lahlo 
to follow overwork at school or deliilitatiiif' mllneiiees of any kind. I Imw 
relapses are apt to .Kieur in tlie spring. Syd.'i.l.ain mlvisinl pinging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA. 

(a) Chorea Major; Pandemic Chorea.-T name. SI. V.U.s’s 

dance; applied to chorea has come to «s fro... He middle ages, 

the infl uence of religious fervor there. lycre ppidemies characlcnised by gnat 

e^^ient, gsaliWiI.'t'"'^'*.^ ,„.„vi,u-es. |mrliui- 

"iJSKTwu."" akr,,. “-“"f 

also during the ^eteenth century, and descriptmns "f 

Mttlers in Kentucky have 'jJr“thorl^ alTeelion in children 

fortunate ttat Sydenham apphefl tl ^ ,„ani. 

totally distinct from this chorea niaj , 

festation under the influence of religious exci mu n. Fn*iu'10 

Two groups of ^ .imnlv h’lcaliiieil spasmodic movements, and 
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psychical symptoms, a condition to which French writers have given the na'i]/ 
tic comulsif. ^ 

, (1) Habit Spasm. — ^This is found chiefly, in chil^iood, most freiiuently 
in girls from sevSi to fourteen years of age (Mitchell). Iii its simplest foim 
there is a sudden, quick contraction of certain of the facial muscles, suck ns ♦ 
rapid winking or drawing of the mouth to one side, or the neck muscles jiru 
“involved and* there are unilateral movements of the head. The head is 
a sudden, quick shake, and at the same time the eyes wink. A not infrc(puMiL 
form is the shrugging of one shoulder. The grimace or movement is repeuf('<l 
at irregular intervals, and is much aggravate by emotion. A short inspira- 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who jeire out of sorts," or who have been growing rapidly, or who 
have inherited a tendency to neurotic disorders. ^ Allied to or associated witli 
this are some of the curious tricks of children. A boy at my clinic was in tlui 
habit every few moments of putting the middle finger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole- 
ridge is said to ^lavc had a somewhat similar trick, only he bit his arm. lu 
all these cases, the habits of the child should be evamined care Cully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists — ^twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Ttc (Gilles de la Tourette^s Disease). — ^This remark- 
able affection, often mistaken for chorea, more frequently for habit spasm, is 
really a , psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
ofccurring as early as the sixth year, though it may develop after pubovh. 
There is usually a markedJjj neurotic family^ history. The special featuu's 
thfewwplMiit -are : 

(a) Involuntary usually affecting the facial or 

brachial muscles, but in aggravated cases all the mUscl(‘s of the l)ody mny 
be involved and the movements may be extremely irregular and violent. 

(b) Explosive which may rese mble a Wk or an inaHicuhih^ 

cry. A word heard may be mimicked at once and repeated over and ovir 
again, usually with the involuntary movements. To this -the term echohilin 
has been applieil. A much more distressing disturliance in these cases 
coprolalia j or the use of bad language. A cliilil of eight or ten may shock 
mother and friends by constantly using the word ttw^when making H’'' 
involuntary movements, or by uttering all sorts of obscene words. 

ally getions are — echokinesis. 

(fi) Associated with some of these cases are pnTim]p 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
i8^fli.fixcd idec^.about — onomatomania — or the patient may feel compel 

to count a number of times iKiforc doing wirtain actions — arithmomania. 

The disease is well marked and rea^^ily distinguished from ordinary choiefl- 
The movements have a larger range and arc explosive in^eharacter. Toureit^" 
regards the coprolalia as the most distinctive feature of the disease. 
prognosis is doubtful. I have, however, known recovery to follow. 
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(c) Saltatory Spasm (Lnltih; M jfnnt hH : Jinnpi'r'i).--\*i\\\\W'r^cr luif* <le- 
pcribcd a dinoaKo m wliidi when tho jmtu*nt alli'inptiMl in s(.\i\d lhcro«\vore 
Btron^ contractions in the Ic^r nuiselcs, whu'h ijiukhI a jumping' or s[)rinj5- 
ing motion, 'riiis occurs only w'hen the pj\Jicnl altcinpls to stand. The 
affiction bas wciirrcd Jii l)oth men and wtunen, more frenueiitly in the 
former, and the subji*cts have nsnally shown marked neurotic tendencies. 

Tn many cases ilic condition has been transitory; in others it ‘has |H»rsistoA 
for years. Eeinarkable atfections similar to this in (rrtain ]M)inls (xrnr 
as a sort of ejiidcmic neurosis. One of the most striking of these (Hvnrs 
among the ‘‘jiim])ing Frenchmen" of Itlaiiie and Oamida. As <lcM*rib(‘d 
by Beard and Thornton, tlie siibj(‘cts are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com- 
mand or imitate any action without n‘gard to its nature. The condition of 
ccliolalia is present in a markc'd degree. 'I'lie “jumping" pre\:iils in certain •' 
families. , 

A very similar dist^ase jiroMiils in parts of Hiissia and in .lava and llorneo, 
where it is known by the mimes of mynaehit ami lalah, thy cliief feature of 
which is mimiery by tlie patient of e\ery tiling be sees or bears. 

(d) Chronic Chorea {l[iuitin(jtoiFs Chomi ). — An nirectidii characterized 
by irregular moveinents, disturbance of spoiuli, and gradual (Jemeutui It 
is fretjuently hereditary. Ii'Miig W. Lyon described it m IHiJli as rlironir 
hereditanj rhorcd and traced tlie disease tlirougb live geiierutions. Iliiiitiiig- 
ton, of Pomeroy, Ohio, at tli(‘ time a practitioner on Long Island, gave, in 
1872, in thr(‘e brud jiaragrajibs the salient poinls in coiinn’tioii with the 
disease — namely, llie hereditary nature, the ussiK'iation with jisycliieal troubles, 
and the late on sed— between ibe thirtietli and fortieth years. 1'!ie dis(*ase 
seems common in the Vnilc'd States, and many eases have lieeii rejiorted.by 
(Harcnce King, Sinkler, and otliers. I have shmi it in tw^i Maryland fain- ^ 
ihes within a few years. I'lider tlie term chronic cliorca may lx* grouped the' - 
liereditary form and the cases whi^di come on witboiit family disposition, 
either at middle life or, more commonly, in the aged— senile chorea. It is 
doubtful wheilier the eases in children AMth chronic choreiform inovcnienls, 
often with mental Aveakness and siiastic condition of the legs, should go into 


Tlie hereditary character of the disease is Acry striking; li has hiyii traced 
through four o.- hvc generations, lluniinglon’s fallier am grand atlKT also 
lihysicians, had treated the disease in the faiinly which he descM'ilxxl. ( sliorn, 
of East Hampton, L. T., wnies (dan. 2«tli, IHUS) that t bo disease sl.l I 
tiiiues to r Jr in certain families de.seribed by Huntington, as it lias done 
so it is said, for fully Iavo centuries. An identical 

any hereditai-y disiKisition. Tlie age of onset is late, rarely liefore the thirtieth 
" I^vcrv eharacteristio. The irregular movements are usu- 

L„c • 

delicate manipulations or m AViiting. AM nod have not the 

are di^rderly! 

^Imrp, bnisque mot.on of the gait iH irregular, swaying, 

involuntary grinmceB. In u u ll-<l vtlojie i 6 difficult, 

and somewhat like that o£ u drunken man. the speecli blow au 
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the Hy llahloa are hadlj^ proaoimccd audiuilMmct^ but uot.i 
Ttie_iaental inn^irnient leudA finally to dementia. 

Very few autopsies have been made. 
fouW. Atrophy of the cpQxol^iona, chronin.jnpmiiigo-mioqdMdi^ and vas- 
cul^ changes have usually been present, the conditions which one •would 
pect to find in chronic dementia. Tlie study of two cases by Facklan (Arch, 
f. Psycliiatrie; 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 
* The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degencrative disorder, and has no connection with the sim- 
ple chorea of childhood. • 

(e) Bhythmio or Hysterical Chorea. — This is readily recognized by the 
rliythmical character of the movements. It majr affect the muscles of the 
‘ abdomen, producing the salaam convulsion, or involve the stemo-mastoid, 
producing a rliythmical moveiryent of the head, or the psoas, or any group of 
muscles. In its orderly rhythm it resembles the canine chorea. 


V. H^ANTILE OONVTTLSIONS (Eclampsia). 


Convulsive seizures similar to those of epilepsy are not infrequent in chil- 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con- 
tinue and develop into true epilepsy. 

Etiology. — A convulsion in a child may be due to many causes, all of which 
lead to ad unstalllo condition of the nerve-centres, permitting sudden, ex- 
ce8i»ive, and temporary nervous discharges. The following are the most impor- 
tant of them : 

resulting usually from gastro-intestinal disturbance. Con- 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul- 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over- 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa- 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-calh^d child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe t^£m in the Unite^tates, although rickets is a com- 
mon disease, particularly %jtaong the colors people. Spasms, local or gen- 
eral, in rickets are probably associated with the condition of debility and mal- 
nutrition and with cranio-tabes. 
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(4) FfiVPr. Tn young cliildron ihe oiksoI of tlic infoc-lious disouMis is fre- 
quently witli convulsions, which often take the pluiv of a chill in the adult. 
It is*not known upon what they depeml. Scarlet fever, im-a^les, and pneu- 
monia are most often prccinlcd by convulsions* 

* (6) Congestion of Ihc brain. That cxiremo ongorgoincnt of the blood- 
vessels may produce coiuulsions is shown by their occasional, (H’curn*nce in 
severe whooping-cough, but their rarity in ibis disoasi' really indicati^s how 
Small a part mechanical congestion plays in the pnaluction of Ills. • 

(C) Severe convulsions usher in or accouipany many of tlf»' serious dis- 
eases of the nervous system in children. In more* than .M) per (*cnt of the casi‘s 
of infantile hemiplegia the aired ion follow's sJvcre convulsions, 'rhey less 
frequently preccHle a spinal paralysis. They ocHur with meningitis, tulH*rcu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur ininuMliati^ly after birth and ]M‘rsist 
for weeks or months. In such instances ih(‘fe has jirobably* licen mening(*al 
haiinorrhago or serious injury to the cortex. 

The most important question is the relation of convirisions in chihlren 
to true epilepsy. In (lowers’ figures of 1.4ri0 cast's of (‘jukpsy, the attiu'ks 
began in 180 during the first three years of life. Of HU) cases of epilepsy 
in children which T have analyzed, in 187 tlfe fits began within'the first three 
years. Of the total list the greatest number, 71, was in the first year. In 
nearly all these instances there was no interruption in the c’onv unions. Tlnit 
convulsions in early infancy are necessarily followed.by epib'psy in after life 


is certainly a mistake. 

Symptomft.— The attack may come on sudilenly without any waruing^ more 
commonly it is preceded by a stage of restlessness, accompanied hy twitching 
and perhaps grinding of the teeth. It is rarely so conifilete in its stagi's ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes arc fixed and staring or are rolled up. The bisly In- 
comes stiff and breathing is suspenflcd for a moment or two by hinic spasm 
of the respiratory muscles, in consetiucncc of which the fime becomes congcsti'd. 
Clonic convulsions follow, the eyes are rolled about, the liands and arms twi t;h, 
or are flexed and e.xtendi'd in rhythmical moviniionts, the face is contorti'd, 
and the head is retracted. The attack gradually subsute and the child sleeps 
or passes into a state of stui>or. Following imligestion the attack may lie 
single, but in rickcU and intestinal disorders it is apt to te regaled Son.e- 
timra the attacks follow each other with great rai)idity, m that the ~ 
rouses but dies in a deep coma. If the convulsion has Ijeen l.ni.t«l eh,c% o 
one side there may be slight paresis after recovery, or in instances m whii^h 
the coLlsions usher in infantile hemiplegia when the eh.ld 

is completely itll^exeellt’TntLito^ children or 

•toft ill oomeclion «itli hJtli, the Mteek i. 

occasionally to trauma. Setting m wii nrimurv svmDtom of 
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When the attack is assotriated with debility and with rickets the dia^uwoiowN 
easily “made. The carpopedal spasms and pseudo-paralytic rigidity which aro 
often associated with rickets, laryngismus stridulus, and the hydrocephhloid 
state are usually confined to the hands and arms and are intermittent and usu- 
ally tonic. The convulsions associated with tumor or those whifih folldw 
infantile hemiplegia are usually at first Jacksonian in character. After the 
swond year convulsive seizures which come on irregularly without apparent 
cause and recur while the chdd is apparently in good health, are likely to 
prove true epilepsy. 

Prognosis. — Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of* deaths in children under ten, 8.6 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
jear are caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely* serious, and tlfb same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. — ■IJvcry source of irritation should be removed. If associated 
with indigestible, food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced*, but never if it looks normal. When seen at first, if the parox- 
ysm is severe, no time should be lost by giving a hot bath, but chlorofonn 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child 4nto a warm bath, and if there is fever the head may be 
douch^ with cold water. The temperature of the bath should not be above 
95°^or 96®. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bropiides are useful, of which 
6 to 8 grains may be given in a day to a child a year old. Recurring convul- 
sions, particularly if they come on without special cause, should receive the 
most thorough and careful treatment with bromides. When associated witlv 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition. — An affectim of the nervous system characterized by attacks 
bf unconsciousness, with ojJRvithout convulsions. * 

The transient loss of ^nsciousness without convulsive seizures is known 
as pati | fuia l : the loss of consciousness with general convulsive 8eizurea,ia known 
as Localized convulsions, occurring usually without loss of con- 

^ousness, are known as^fijjlgptifprln, or more frequently as Jac^nian or 
MrOcal eoileosv. ^ ^ 
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n Etiology, ® large proportion of all cases the (liwMiso begins be- 

f OPR pnb erty. Of the 1,450 cases observed \n (Jowers, in V2'2 tlie disease hc'gan 
before the tenth year, and three-fourths of the eases began before tlu\ twcu- 
^ig|jL*year. Of 460 cases of epilepsy in ehililreu which I hn\e analyzed the 
ago of onset in 427 W'as as follows: First \ear, 7t; stHDiid \ear. 62 j third 
year, 61; fourth year, 24; fifth year, 17; sixth year, 18; siwenlh year, 10; 
eighth year, 23; ninth year, 17 ; tenth year, 27 ; elevcnilli yi^ar. \ : ! Iwvlflh yt‘arf 
18; thirteenth year, 15; fourteenth year, 21; fifttHMilh year. 51. Aruinged^ 
in hcmidecadcs the figures arc as follows: From Ihe first to tin* liflh year, 220 ; ’ 
from the fifth to the tenth year, 104; from ilic tiMilli to tlie lifliH*nth \var, 05. 
These figures illustrate in a striking manner thoioarly onset of the disease in 
ajargfi^-pr^^portion of the cases. It is well always to he suspicions of i‘])ile|>sY 
developing in the adult, for in a majority of such eases tlu* convulsions arc dm* 
to a local lesion. 


X Sex. — M o special influence appears to he discoverable in this n*lHlion, cer- 
tainly not in children. Of 433 cases in my tables, 232 w-ere males and 203 
were fejjudes, showing a sliglit predominnnee of llu* male si*^., .Utujc. puberty 
unquestionably, if a large number of cases are tak(‘n, the males arc in excess. 
The figures of Sieveking and Reynolds wouhl lend to show' that tin* disi‘aso 


is rather more prevalent in females than in /nah's. , 

HKRjEDjTY. — Much stress has lieen laid ujion this liy many authors as an 
important predisposing cause, and the statistics colk*et(‘d give from 0 to over 
40 per cent. Gow'crs gives 35 per cent for his eases, whieli have s|M‘eial value 
apart from other statistics embracing large numbers of e|)ih‘|)ties in that they 
were collected by him in his own practice, la our figures it^apis^urs to piny a 
In the Infirmary list there were only 31 eases in which there was 
a history of marked neurotic taint, and only 3 in which tlu* mother luuvvlf 
had been epileptic. In the Elwyn cases, as might, he exiKJcted, the percentage 
is larger. Of the 120 there was in 32 a family history of nervous deraiigemeiit 
of some sort, either paralysis, epilepsy, marked hyst(*ria, or insanity. It is 
interesting to note that in this group, in which the i|uestion of here<lity is 
carefully lookivl into, there were only tw'o in wliieli tin* mother had ha. 
epilepsy, and not one in winch the father had been airiMicd. ndcc. . I 
was not a little surprised to find in the list of my eaM*s that hcrediUiy 
influences played so small a jmrt. 1 haxc heard this opinion e.xp.e..c.l by 
certain French physicians, notably Mane, who als.) in writing iiinm ». 
(luestion takes strong grounds against liercdily as an i.np.irlani facto, in 


wSe then it may be said that direct ir.heritnnee i. (‘omparatively nn- 
eommon, yet the chUdren of neuiotic families m which ^uralgia, m.aiu y, 
and hysteria nrevail are more liable to fall Nietims to the disease. 

there were aeaociotcd coudilwns. Burti ^ ^ rliileiiBV. Kiitiinsi 

m rrtoh the dcoh^U.M. “ i,«„c Ji,i I™n.l 83 

Of the « Kl„». i. 
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which the family history on this point was carefully investigated^ a definite 
statement was found in only 4 of ^e cases. 

> Byphilis . — This in the parents is probably less a predisposing than an’ 
* aclnud^ause of epilepsy, which* is the direct outcome of local cerebral mani- 
festations. There is no reason for recognizing a special form o£ syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the* brain are very common. 

> — 4-lcohol . — Severe epileptic convulsions may occur in steady 
drinkers. 

Of-exciting causes^dght is believed to be important, but is less so, I 
think, than is usually statedi t Trauma is present in a certain number of in- 
stances. An important group depends upon a Jocal disease of the brain exist- 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
’ follow thecinfectious fevers. ^Masturbation has Ti)ecn stated to be a special 
cause, but its influence is prwably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<tp4c agent, as ii) lgftd,.p 9 isgnmg 
and injjrsemia.. « 

> Reflex CAUSES.-gJlentition andtworm8,<rthG.irritation of a cicatrix, some 
' Ig^al affection, such as. adherent prepuce, oi^ foreign body in the ear .oi-ilie 

nose, are given as causes. In many of these cases the fits cease after the re- 
moval of tte cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, rare. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
Removal of the organ was followed by cure. 

^ « Caxdio: vascular epilepsy is usually^a manifestation of advanced arterio- 
sclerosis, and is associated with slow. pulse (see Stoke^Adaw 
There may be palpitation and uneasy sensations about the heart prior to tlie 
attack. rThe passage of a. gall-stone oi^the»removal of pleuritic^ fluid may 
induce a fit./,) Indigestion and gastric troubles are extremely common in epi- 
lepsy, and in many instances the eating of indigestible articles seems to pre- 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom!. — (1) MAL.-^Preceding the fits there is. usually a local- 

ized sensation, known as an xjura, in some part of the body. This, may be 
flOmatic, in wMch the feeling comes from some particular region in the periph- 
ery, as from the finger or hand, or is a sensation felt in the stomach or about 
the_ heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent signal sym|Upm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas- 
t^c sensations are most common. In these the patient complains of an uneasy 
« sensatioain the. epigastrium or distress in. the intestines, or the sensation •may 
not be unlike t^t of heart-bu m and may be associated with palpitation. 
These. groups are sometimes Umown as pnqnmpgaatric aurm or warnings. 

Qf psych ical ft pi y one of the .most common, as desciibed by Hughlings 
Jackson, is the vague, dreamjLState, a sensation of. strangeness or sometimo'^ 
0 ^ terror. The aure may be associated with special senses; of these the most 
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less commoaly distinct objects arc seen. Tl.o auditory aura, consist of noi^ 
ear, o4.d 8ound.s, musical toiic.s, or <Heasionallv voices. Olfactory an 
gustatory aiyffi, unpleasant tastes and odors, jrc rare. * 

.^cc^ionally tfee tit may be preceded not by an aura, but bv a-rtain move- 
ments; the patient, may turn round rapidly or run vvitb givat sp^l for a few 
minutes, the so-called epilepsia prociirsiva. in oiu* of the Klwvn ea-<es the hid 
stood on his toes aud twirlinl witli eAtraordiiiarv rapidity, so that his fealim»s 
were scarcely recoirnizahle. At the onset of the attack th(‘ patient may j,nve a* 
biid^^TGani or yell, the so-eallinl epileptic ery. '[’he patient drops as if shot, 
malting no effort to guard the fall, in c‘onse(|uenee of this epileptics fre- 
quently iJijure themselves, eutting the face or head or Imrning theinseUes. In 
the attack, as described by Hippocrates, ‘Mho jiatuMit losts his s|HHvh and 
chokes, and foam issues from tlio mouth, the te(‘th are (i\ed, the hands are 
contracted, the eyes distorted, ho becomes insensible, and in^some eases the 
bowels are affected. And these symptoms o{*c*ur sometimes on the left side, 
sometimes on the right, and sometimes on both.'’ The lit.njay he describwl 
in three stages : 

(a) Tonic Spasm . — ^The head is drawn back or to tlie rigtd, and the jaws 
are fixed. The hands arc clinchcid and the It^s extended, 'rhisjonie contrac- 
tion affects the muscles of the chest, so that respiratipn is inipcdeil and the 
initial pallor of the face changes to a dusky or livid hue.* 'I’Ik* muscles of 
the two sides arc unc(|ually affected, so tliat the head and neck ai*e rotated or 
the spine js twisted. The arms arc usually floxid at Ihi; elbows, the hand at the 
wrist, and the fingers arc tightly clinched in the palm. Tlys lasts only 
a fc9Ui06OBdSy ^id then th(i clonic stage begins. * 

(i) Clonic stage. The muscular contractions become inter!nilicnt;*at 
first treiAulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed aboutjidQlently. The muscles of the fai'c am in 
constant clonic spasm, the eyes rol^ tlic eyelids are o|)ened and closeil con- 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be itiught; bet¥feen the 
ff>ft th a nd lacerated. The cyanosi^ marked at the end of the tonic stage, grad- 
ually-ksfittnl^ A frothy saliva, which mayjie blood-stained, escafKis from the 
mouth. The ficccs and urine may he discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contraci^ons become less violent and the patient gradually into the con- 
dition of coma. , , ... 

(c) Coma The breathing is noisy or even stertorous, the fataiiJOP^ted, 
but np lon^r'intensely cyanotic. The limbs are relaxed and the uncouscious- 
ness irS'ound. After a variable, time the patient can be aroused, but i 
left alone he.aleeps for some hours and then awak^, complaining on^ of 
slight headM^e or menTal confusion. If the attack has been severe pcleckal 
haimorrhago may be scattered over the neck and chest. In " 

jouhTmim in good health in a severe convubion 
spacS were entiily filled with blood, and free blood oozed from them (Walter 

Jam«) “n^^nsTdimax of the disease, in which attacks 
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rospiration, and tomplrati^ rise in the attack. It is a serious oondit 
tion,'and often proves fatal. 

, After the attack the r eflexes a re sometimes absent; more freqijen^ they 
cased and the anklaxlo^m can usually he* obtained. The state of the 
urme is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms arc of great importance. The patient may he in 
, a trance-like condition, in which he performs actions of which subsequently 
he" has no recollection. More serious are the attacks^f mania, in which the 
patient is often dangerous and sometimes hoiuicid^ It is held by good 
authorities that an outbreak^ of mania may be substituted for the fit. And, 
lastly, tlie mental condition of an epileptic patient ia often seriously impaired, 
and profound defects are common. , * • 

■'J^aralysis, which j;arely follows, the epileptiq usually hemiplegic and 
transient. Sligjit disturbancest of speech al^ ipJ^JSccur; in some instances, 
forms ^yf sensory aphasia. . *1 ; 

'The attacks, may occur at night, and a person may be epileptic for years 
without knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine and awakes in the moming^ witli 
headache and. mental confusion, and complains of difiicully in speech owing *to 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face -and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mal. — This is epilepsy without the convulsions. The attack 
consists of transiqpt unconsciousness, which may come on at any time, accom- 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
exumple, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation as^f nothing had happened.' In other 
instances there is slight incoherency or the patient performs some almost 
automatic action. He may begin to undress himself and on returning to con- 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un- 
consciousness and giddiness are the most constant manifestations of petit mal; 
tliare are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Gowers mentions no less 
than seventeen different manifestations of petit mal. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 
^tmdressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaults, made, frequently 
giving rise to questions which come before the courts. This condition been 
termed masked epilepsy, or epikpsU larvata. 
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r hf ^!i? i-onvuUions liiinlh ,>,.,.iii-. al first 

Blight, but^ ultimately the grand mat becomes well clmcloiid, mid (lie nttneks 
may then alternate. • 

(^) is jilso known ns forlicnl, svTnpfointilio, 

or parilfll ^P^iepsy. It is distinguished frnin the onlinju v epil'.MiM hv llio 
important fact that consciousness is retained or is lost lale. 'Pin' jilhu-ks are 
usually the result of irritative lesions in the nnitor zt)m\ lluiu'^h lln‘rt» an* 
probably also sensory equivalents of this motor form. In a In puM allmk llm 
spasm begins in a limited muscle group of the face, arm, or leg. 'Plie /Agmnalic* 
muscles, for instance, or the thumb may twitch, or tlu* lot's maN lir'^l lu' mo\t‘il. 

twitching the patient may feel a sensition ol* iiumime-'S or tingling 
in the part affected. The spasm extends and nnn iiwoKe the jniiM’It'- of one 
limb only or of the face. The patient is conscious Ihronghout amt w.dehes, 
often with interest, the Jjj^h of the spasm. 

The onset may bo slow; and, as in a ciisc which I l)avi‘ reported, there may 
be time for the patient to ^acc a pillow on* the iloor, so itn tc) he com- 
fortable as possible during tbo attack. The spaMjis ma\ he loealizc<l for years, 
but there is a great risk that the partial cpilop.^y may Ix'ebmi' giueial. 'Phe 
condition is due, as a rule, to an irritative lesion in the motor zom'. 'Plum of 
107 cases analyzed by Roland, there were J8 of jtuumr, instanees orjnllam- 
matory softening, 11 instances of acute and chronic ineningitN, and S cases 
of ^trauma. The remaining instances were due to lueinorrhago or abscess, or 
were associated with sclerosis cerebri. Two oiluT eondit ions inay he ment mukmI, 
which may cause typical Jacksonian epilc])Ky — namely, nra'ima and ]n-ogu'ssiYc 
paralysis of the insane. A consideraide number of tlai ca ev or^.laekxmian 
epilepsy are found in children following hemiplegia, the s^-( alled*po.s^- hemi- 
plegic ’epilepsy. The convulsions usually begin on the ath'cli'd sub', either in 
the arm or leg, and the fit may be unilateral and without loss of coii'^cion''n(!ss. 
Ultimately they become ijiore severe and general. 

Diagnosis. — In major epUepsy the suddcnne&s of the attack, the abrupt loss 
of consciousness, the order of the tSnic and clonic spasm, and Iho relaxation 
of the sphincters at the height of the attack are distinct ixe features. ^ The 
convulsive seizures duo to uncmia are epileptic in cliaractcr and usually T^adily 
recognized by the existence of greatly incrcasc<l tension and the condition of 
the urine. Practically in young adults hysteria causes the gieat(‘-t dilliculty, 
and may closely simulate time epilepsy. Tlio table on page 100 1, fr<mi (jowei's 
work, draws clearly the chief di (Terences between tlicm. 

Recurring epileptic seizures in a person o\cr thirty who has not liad pre- 
vious attacks is always suggestive of organic disease. Accoiding to 11. C. 
Wood, whose opinion is supported by that of Fournier, in 0 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of sypeope, and the vertigo 
of M6nift]^B disease, of a cardiac lesion, and of indigestion. Jn these cases 
thereVno actual loss of consciousness, which forms a characi eristic though not^ 

an Invariable feature of petit mat. u 

Jud^SQoim epilepsy has features so distinclive and ]K*culiar that it is at 

once recognized. It is, however, by no means easy always to detenu me upon 
what the spaam dejJends. Irritation in the motor centres may be ^ ® 
▼wifily of causes^ among which tumors and l(s;aU4Ud iueniiipO-cnccp 
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the most frequent ; it must not be forgotten that iUv^jirfiaq^ijSL, localized 
epilepsy may occur, most typical Jacksonian spasms a lso ari^ not^ijafre- ^ 
qufint jn ^^eral paresis of the insane. 


Epilxptio. 


Htbtbboid. 


^pannt cause 
Warning 

Onset 

Scream 

Convulsion 


Biting 

Micturition 

'Defecation 

Talking 

Duration .s . 

Restraint necessary. . 
Termination . 


L 


none. 

any, but espe^ly unilateral 
or epigastric aura), 
always sudden, 
at onset. 

ri^dity followed by “jerk- 
ing,” rarely rigidity alone. 

c 

tongue. 

frequent 

occasionaL 

never. 

a few mifiutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi- 
lateral foot aura, 
often gradual, 
during course. 

rigidity or “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
ppver. 
never, 
frequent 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


PrognoiiB.-^This may be given to-day in the words of Hippocrates : " The 
prognosis in epilepsy is (unfavorable when the disease is congenital, and when 
it endures to mahhood, and when it occurs in ji grown person without any 
previous cause. . . . Thp cure may be attempted in young persons, but not 
in old.” W], A. Turner concludes from recent studies that of casestl^egiiming 
under ,ten years few are arrested, whereas of tho8o(. beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. Affpr thiriiy^fivo the outlook is good . 

Death during the fit rarely occurs, but it may happen if thu4)atieiit ialls 
into the water or if the fit comes on while he is eating. Occasionally the fils 
seem to stop spontaneously. This is pailidhlarly the case in the epilepsy iu 
children which has followed the convulsions of teething or of the fevers. Fre- 
quency of the attacks and marked mental disturbance are unfavorable indi- 
cations. Hereditary predisposition is apparently of no moment in the prog- 
nosis. The outlook betteiv-inonalea than in females. The po8t-hemiplcgi(j 
epilepsy is rarely arrested. Of the crises coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment. — Qeneiul. — In the case of children the parents should bo 
made to understand from the outset that epilep.-.y in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need but kind 
treatment. ’ Indulgence and yielding to caprices and whims are followed by 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a peifen for a]§ occupation. It is mufihJbettcr 
’for epileptics to have some definite pursuit^ There are many instances* in 
which they have been persona of extraordinary mental and bodily vigor, as, 
for example, Julius Caesar and Napoleon. One of the most distressing feature'^ 
in epilepsy is the gradual mental impairment which follows* in a certain num- 
ber of caaes. If such patients become extremely irritable or show signs of 
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an aMlmn. Marriage 

wftn rapmty, no hpeoul treatment is neee.>arv. I.iit in .•nM>s m wliicti (ho 
^vulaimya prolong«l a few wlnlfs of ehlororonn or nitrite of m W o a 
hyp^ennic of 4 quarter of a grain of morphia nun he given ' • 

DIETKTIC.-The ohi authors laul great stress upou^-egimeu in epilepsy.. 
The important point is to gue the patient a light'diet aT (ive.1 ho, I'rs. iiul 
on no account to permit oierloa.liiig of (l,e stomaeh. Meat sl.oiil.l not l.e 
pyen more than once a day. 'I’here are .asesM, uhieh animal 
injurious. A strict vegetalde diet lias Imhui warnilv r<‘eonimended. 
should not go to sWp unlij the eonqilelion of g'asirie digestion. 

Medicinal, Ihe hromides are the onl} remedies which have a spiidal* 
innuencc upon tlio disease. tiio .'<oclii]iii*(tr |M)iiL^.siutii mav Ik* given. 

Sodium bromide is probably Jess irritaliiig and is belter borne for a long |)eriod. 
It may bo given in milk, in winch it is scarcely tasted. In all instances tlio 
dilution should be considerable, in adults it i.s well takiai in ^wla water or in 
some mineral water. dose for an adult should bi‘ from half ii druclun 

to a drachm and a half daily. As Seguin rcf*oinmeiuls, it is oftan liest to give 
but a single dose daily, about four to six hours before the attacks are most 
likely to occur. For instance, in [lie case of nocturnal iTiileji^y a draidim 
should be given an hour or two after tlie evening meal. If the attack oeburs 
early in the morning, the patient should take a fufi dose when he awakes. 
When given three times a day it is Jess disturbing after meals. \Kach case 
should be carefully studied to determine how much bromidi* should he used. 
The individual susceptibility varies and some patients rwpiin* more* than othhrs. 
Fortunately, children take the drug well and staml projiortiomitely larger dos(‘s 
tlian adults. Saturation is indicabHl by certain unpleasant eir(*cis, particu- 
larly drowsiness, mental torpor, gastric and cardiac distress. T,.o.ss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which shoiihl be attaineil. A 
very impIeaMnt feature is the development of acne, which, however, is no indi- 
cation of bromism. Seguin state> that the tendency to this is inucli dimin- 
ished by giving the drug largely diluted in alkaline waters ami administering 
from time to time full doses of arsenic. be elfcctiial the treatment should 
be continued for a prolonged period and the ea<es should be incessantly watcluHl 
in order to prevent biwiiisni. ^JMie medicine should be continued for at least 
two years after the cossaiioii of the fits; inde<.‘d, Seguin recommends that the 
reduction of the bromides should not be begun until the patient 1ms been 
Ihree years without any manifestations. Written dinnitions should Ixi given 
to the mother or to the friends of tlie patient, and he should not liimself Ihj 
held responsible for the aduiiii^|tration o^ tlie medicine. A book should be 
provided in which the daily number of attacks and the amount of mwJieinc* 
taken should be noted. The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flecbsig uses 
^pium, 53 c.j 6 grains, in three doses daily ; then at the end of six weeks opium 
Bt opped an d the bromides in large amounts, 75 to 100 grains daily, are used 
for two months. 

^ • 
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Among other remedies which have been recommended as controlling e]il 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax/^ J^itrogly- 
cerin is somelimes advantageous in pelU mat, but is not of much servfce ju 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effeSts 
are produced. , Counter-irritation is rarely advisable. When tlie aura is very 
definite and constant in its onset, as from the hand or from fhe toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. Jn 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the cars or nose have 
been associated with epileptic seizures. 

The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla- 
tans and quacks; who presenbe To-day, as in the time of the father of medicine, 
"purifications and spells and other illiberal practices of like kind.” 

Surgical. — Iri Jacksonian epilepsy the j)ropriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
— ^the thumb, for instance — and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tl^e operation, per se, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and IS as improved. Tlie 
operations -have not been always on the skull, and White has collected an inter- 
esting series in which various surgical procedures have been resorted to, of U‘n 
withxurative effect, such as Jigation>of the-earotid artery, castration, tracheot- 
omy, excision of the superior cervical ganglia, incision of the scalp, circuin- 
ciaip.^^etc. 

^ The feasibility of State colonization of epileptics on a self-supporting basis 
has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


Vn. MEOBAINE (Hexnicranla ; Sick Headache). 

Definition. — A paroxysmal affection characterized by severe headache, usu- 
ally unilateral, and often associated with disordara of vision. 

Etiology. — The disease is 'frequently hereditary and has occurred through 
several generations. Women and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished nu u 
'"have suffered and have left on record an account of the disease, notably 
astronomer Airy. Edward Liveing’s work is the standard authority ujuui 
which most of the subsequent articles have been based. 7, A gouty or rheujnaf'c 
taint is .present in many instances. Sinkler has called special attention to 
frequency of reflex causes. Migraine has long been known to be associated wiib 
V uterine and menstrual disorders. 5 Nutritive disturbances are common, aiul 
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attempts have been made by Ilaig and otluTs io aspotiiile the nttaeks with 
disturbed uTic-acid outjuit. (\*rtainly the amount of uric acid exercte<r just 
prior Ho and during an attnek is redue(‘d. Others regard tl\e discasi* a| a 
toxannia from disordered intestinal digestion.* Many of tlu* headaelics from 
eyestrain we of tlie liemieranial t^jx*: bul it is impossible to regard this, 
as Gould and others would do, as the sole factor, (\ises h.i\e Im'cii describeil 
in connection w^th,udonoid growths in the |)harvn\, and particularly witli* 
abnormal conditions of the nose. Many of tlu* attacks of sc\cre lu'adatdies 
in children are of this nature, and the e\es and nostrils should he exam- 
ined with great care. Siiikler refers to a case in a child of two years, and 
Gowers states that a tliird of all the cases begin ■lad ween the liftli and tenth 
years of age. The direct intlueuces inducing the altai'k are very varied. 
Powerful emotions of all sorts are the most potent. Mimtal or Ixidily fatij^fiio, 
digestive disturbances, or the eating of some particular article of fooil may be 
followed by the heAdaeho. The parowsmal ^character is or^e of the most 
striking features, and the attacks may recur on the saiiu' day evmy wiH*k, 
every fortnight, or every month. Headaches of the migraine iypi‘ may nxmr 
for years in connection with chronic Bright's diseases , 

Symptoms. — Premonitory signs are present in many casi‘><. and the jiatient 
can tell when an attack is coming on. Iicfliarkabl(‘ prodromata lia\e h(*eii 
described, particularly in conna-tion with vision. Apparitions may appear — 
visions of animals, such as mice, dogs, etc. Transient liennanopia or seotoiiia 
may be present. In other instances there is spasmodic action of tluj pupil on 
thQ affected side, which dihilcs and contracts altcrnah'ly, th(‘ coii(lilj<m known 
as hJmus. Frequently the distiirhance of Msion is only a blurring, m Uiero 

■ are ballftof light, or /agzag lines, or the so-called loriilication sped i a (Uuok^- 
^ which may he illuminated with gorgcnuis colors. Disturhaiiccs of Hie 
other senses are rare, ^’unilmcss of the tongue and face and oniisioiia y o 
the hand may occur with tingling. More rardv there; ar.‘ cramps or spasms 

■ lu the muscles of the affectcHl side. •Transient aphasia has also Imm-ii nolwl. 
Some patients show marked psychical distu.bancc, either (*xc.lemcnl or, more 

' commonly, mental confusion or great depress, <>,. Diz/iness n.-eur. in ^ome 

cases. The headache h.llew. a d.orl tune alf.. tic MM,|.l.mc h.m 

appeared. It is cun und cxpanMic a. Ut l.cKmnm, as a . d 

small sH, winch ,s generally .on-tanl either tic Icn, c or ' 

the evehall It is uMialU d.-. rd.cd a> of a pend, at, no slnnp I.o, „k ' I •»»< 
tc, tS) pam o,,, dually sp,-...,ds and involu. tin s.dc of ll,c hcnl. 

son’mtilnt r,;ck, ami i..<- - 


vmietimcs the iiecK, ami m.i\ p.« - "" .- . k 

ail VT . ...,.1 \ iiinit in“’ are (Oiiiui'iii "Miipl'mi •. 11 nu aii.u k 

ire affected. Nausea ; f.ui ''vomitim^ u-uall\ gives relief. Vasomotor 

^'omeS' oh when the stomach i:- full, vomit ^ « , 



firmwl anatoinicnily l>y 'rhonni. '''j''' ^ 1,„ ahle Io raise 

nngraine, and <lurmR the I”"'"".'"' ’ li-hi i^-gravalcs the «on,lit,on. 



1068 


DISEASES OF THE NERVOUS SYSTEM. 


iocaracitate the pa^jj^t for at least t h^ days. In other instances tlic ontin 
atta3: is over in sTanj. The disease recurs, for jears, and in c^es with « 
marked hereditary tendency may persist throughout life. In womAi the 
att acks of ten cease after the cKmiwteric, and in men after the age of fifty. 
Two tif the j^atest sufferers I ^ave Blown, who Tia3 recurring atfecks e\^r? 
few weeks frgm early boyhood, now have complete freedom. 

The ^ture of the disease is unknown. Liyeing^s view, that it is a nerve 
storm^Fform of periodic discharge from certain sensory centres, relateil 
to'lepnepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it fiTa'vaso^motof neurosis, fad hold that the early symptoms are due to vaso- 
constrictor and the later symptoms to vaso-dilator influences. The fact of tJie 
development of arterio-sclerosis in the arteries o£ the affected side is a pojiit 
of interest bearing upon this view. ^ • 

Treatment. -t-The patieJit i^ fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetaWe diet. • The treatment should be directed toward the removal of llio 
conditions upon which the attacks depend. In children much may be done 
by watchfuliibss and care on the part of the mother in regulating the bowels 
and watching the diet of the child. "Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It aneeniia is 
presenF, irpn and arsenic should be given. .Wlien the arterial tension is in- 
creased a course of nitroglycerin may be tried. Not too much, however, sliould 
be expected of the preventive treatment of migraine. In a very large pro])orlion 
of*the cases the headaches recur in spite of all we (including the refractionists) 
can do. yHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105®, and to give a brisk saline cathartic. 
During ttie paroxysm the patient shoultf be keptjn bed and absolutely (piiot. 
Ifjthc patient feels faint and nauseated, a small of hot, strong coffee or ‘^0 
drops of chloroform give relief." Cannabis indica is probably the most satis- 
factory remedy. Seguin recommends a prolonged course of the drug/>Anti- 
pyriii, antifebrin, and phen^ggiin have been much used of late. When given 
early, at very outset of the paroxysm, they are sometimes effective. Small, 
repeated, doses are more satisfi^ory. Of other remedies^f^eine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity docs not appear to be of much service. And lastly, in obstinate ca^c^ 
an oi^inary tape seton may be inserted through the skin at the back of tlif 
neck, to be worn for three months, a plan of treatment which has the strongesi 
possible recommendation from Mr. Whitehead, of Manchester. 

vm. NEXnEtALOIA. 

Beflnition. — A painful affection of the nerves, due either to functiona 
disturbance of their central or peripWal extremities or to neuritis in then 
copise. 

Etiology .-f-MemJbers of neuropathic families are most subject to the diso^n^ 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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tSrom OTatem « The3i of an cmfeebled 

CZ^Tmav bpZr fr.'qoenfly aasociaf e,^ with 

K??artioila^t^f \ prommcnt foatt.ro at the onset ot5<4rtaitt acato dia- 

Malaiia lias lieen thought to lie a 'potent 

f W frequent in malarial di.slnets, aiul tlio error lias prolinhlv arisen 
from regarding.penod.city as a s,KH.ial .mini festal ion of paluLm. It 
nonally occurs in inaW cachexia. Kxposurc to cold is a caiw in very 

irritation, particularly Irom. carious teeth, nnif 
antram and frontal sinusi's, are common causes of neuralgia of 
the QfllUl^ve. The disca.se occurs sometiinos iq rhemuatism, goat, le.uLnpi- 
aqoug, and Jiahetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms.— Before tlie *011601 of iho ]uiiu tlioro may Ix'pmeasy senHations, • 
Bometimcq^fe ngl i ng in the part which will ho^affo^tod.’^, Tluj^jiaiii is lociiliied 
to a certain group or division of nerves, ii.sually alTootiiig one* side, ^rhe pain 
is not^oonstant^ but paroxysmal, and is dos(*ril)ott as stabbing, huruing, or 
da rtin g in ^araeter. The skin may be exipiisitcly tiJiider" in the alTiHitcHl 
region, particularly over certain points along the courst' t)f the nerve, tlio 
so-called tender points. Movements, as atrulo, are painful..- ^Prophie and 
v^motor changes may accompany the paroxysm; the skin mny.lKi cool, and 
subsequently li(3tt and biiruing; occasionally local (edema or erythema occurs. 
More remarkable still are the changes in the hair, which may IxH'onu* blanched 
(caryities), or even fall out. Fortunately, such alti'rations are rare. I’witeh- 
ings of the muscles, or even spasms, may he present during th« jiaroxysm. 
After lasting a variable time — from a few minutes to many* liours~»-thc»at tack 
subsides. Recurrence may be at definite intervals — every day at the same hyur, 
or at intervals of two, three', or even seven days. Occasionally tlie paroxysms 
develop only at the catamenia. This periodicity is quite as marked in iion- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

( 1 ) Trigeminal Neuralgia; Tic Douloureux. — A distinction must l>o drawn 
between the minor and imiornouralgias of the fifth cranial nerve. The former 
may merely iJclyhiplomatic of the involvement of one or another of iU ])eriph- 
eral branches in some disease process— the pressure of a tumor, carious teetli, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There 'Kay be referred neuralgic pains in tins area from morbid process^ 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may^foUow an attack of zoster in any division of the fifth nerve. 

Tlie^ typi'eaT tic douloureux, epileptiform neuralgia, or " neuralgia quintt 
maiprr as it has bSS called by Henry Head, whose article in AllhutFs System 
shojild be consulted, is probably a primary affection of the nerve The disease 
I s tarts iti middlA life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiate through 
the course of one of the nerves. Th£_ESiBl.i«_.of suddca <»?et, v^t and 
p aroTTarfftl in nhaW or. There Are peijfida of remisnoiv which. ^ first 
eri^i avAr .flVBral months, and in wWch the paroiysms do not occur, but 
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these iiitficxftls. of release shorten after each successive attack. I'hy aiiucijg 
themselves aq^^oLever increasing severity and longer duration.# Thv pain 
finally invades the territory of adjoining nerves and ultimately; after ^nars 
may extend oyerjthfejentire trigeipinal distribution. Though by syinpafby |Jier(! 
may be pain outside of the Sffh nerve area, particularly in the occipital region 
in true tic douloureux the pain remains limited to the distribution of one 
trigeminal nerve, and probably never becomes bilateral. In. advanced (jises 
the paroxysms follow one another rapidly and witliout assignable cause, and m 
*the intervals the patient may never be quite free from pain. They are iiiaiig. 
urated by almost any form of external stimulus, by a d/aught of air, by move- 
ment of the facial muscles or, of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mciii- 
•bia^e field of distribution of the nerve. It is not a self-liinitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lif5 insupportable. In former years suicide was not an uncom- 
mon consequence. ^ 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment arc unavailing. 
Surgical measures must be resorted lo, and peripheral operations on the nerves 
most affected ofteu give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must l>e 
contemplated. Complete restoration to health and permanent freedom from 
pain seem aiways to follow its complete removal. 

(2) Gehrioo-opcipital neuralgia involves the posterior branches of the first 
fouj* cervical nerves, particularly the inferior occipital, at the emergencci of 
which there is a painful point about half-way between the mastoid process and 
the first cervic^ vertebra. It may be caused by cold, aUd these nerves arc 
often affected in cervical caries. Surgical pleasures may be required if the pam 
is severe. * Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-braoliial neuralgpa involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in- 
volved the pain is in the deltoid. The pain is most commonly about tho 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found m 
pleurisy and in pericarditis. The pain is chiefly at the lower part of ihn 
thorax on a line with the insertion of the diaphragm, and here may be paint'd 
points on deep pressure. Full inspiration is painful, and there is great scii''!- 
{iveness on coughing or in the performance of any movement by which 
diaphragm is suddenly depressed. 

(5) Interooftal Neuralgia. — Next to the tic douloureux this is the ino.-t 
important form. It is most frequent in women and very coymmon in hysfcrni- 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, caries, or aneurism must always be borne in mind^ 
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(6) Lumbar Neuralgia. — ^^Phc alTi'rli'il iutncs an* iho pusli'rior fihros of the 

lumbar plexus, particularly the ilio-sciotal branch. 'Phc pain is in the region 
ot ^ inguinal canal, in the sponuatic cord, and *ln the 

scrotum or labium majus. The affect ion known as irritabU* testis, probacy a 
neuralgia of this nerve, may be very severe and ai'coinpanuHl by syncopal 
sdhsationa. 

(7) Coocydynia. — This is regarded as a neuralgia of the eoeeygeal plexus. 

It is most combion in women, and is aggravated by the sitting posture. It 
is very intractable, and may necessitate the removal of the lia'cyx, an ojH'ration, 
however, which is not always successful. Neuralgias of the nerves of the log 
have already been considen'd. 

(8) Neuralgias of the Nerves of the Feet. — Many of these cases accompany 
varying degrees of flat-foot. The condition is brought about by vviMikiu'ss or 
fatigue of the muscles supporting the arches of the foot, which conMMpienlly^ 
settle until the strain of the superini])osed iMidy-wcight falls upon the liga- 
mentous and aponeurotic attachments hotvvcHuetlu* metatarsal ^iiid tarsal hones. 
Rest massage, exercises, and orthopcTdic measiiros an* mdicat(*d. 

Painful IIkkl. — R oth in women and im'ii ilu‘n* m.iv'lw* aliout the heel 
severe pains which interfere seriously with walking — tin* poJiKlynia of S. I). 
Gross. There may be little or no swelling, no discoloration, and no affliction 

of the joints. * . . 

Plantar Nkurai^oia.— T his is often associated with a dciinite neunlis, 

such as follows typlioid fever, and has Ixvn seen in an a^riiMili-d I'O-"! 
caisson disease (Hughes). The pain may he limited to the lips '>f 
or to the ball of the great toe. N imilmess, tingling and hyperiesIheMa or 
sweating may occur with it. lAillowing the eold-hatli troiiliiieiiC.in i^yphod 
fever Uis not uncommon for patients to comphuu ol great seusiliven<>ss m 

^^^toATAKSAIXIIA.— Tlioilias G. Morton's “ al^eelmn of the fourth 

yaso-motor important of these have alrca.ly bi-cn 

(9) Visceral ncuroxcs. 'I’hcy arc 

referred to in connection with t mrompanimcnls of neurasllienia 

most frequent in women, and ar ihjIvic region, particularly 

about the ovaries. Ncphralg ^ ,,1 stone, 

mentioned, the symptoms may ^ ^ irritation shoul<l lie 

Treatment of Neuralgia.— m general, ca _ 


curs unless the giinerul health 


iTeaimenx 01 ' o . ^ u 

carefully removed. The neura ,j]] ,,„rts should lie employed, 

improves; so that tome and 'W ’ | ,i severe ticiiriilgia. I have 

Often a Change of air or ;,id,„<.c in the mountains-, 

kn«wn obstinate cases to he cimt y strict vegetable diet will 

with an out-of-door life and 1’ ‘‘"J' „f ,i j,onlv person. 01 general 
sometimes relieve the neuralgia ' .,,snciatcd with chlorosis and 

remedies, iron is-ofton a spc-eihe >" , - 

anaemia. 


lies, iron is-ofton a the-'.; forms, and should he given 

ia, ArwiUQ, too, li? >ory be 
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in ascending doses. The value of quinine has been much overrated. It prob- 
ably has no more influence than any other bitter tonic, except i^ the rare 
instances in which the neuralgia is definitely associated with nialarial poison- 
ing.! Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first bo 
tried, for they are sometimes of service. Morphia shoiild be given ^th great 
caution, and oply after other remedies have been tried in vain. On no con- 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
oemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, ma^ be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitro^flycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi- 
jcally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rlieumatic .subjects cannabis 
iodica and cimioifuga are reconAnended with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna u^ witji lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur- 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

Many of the more intractable forms of neuralgia can be relieved only by 
surgicql troatment? 

IX. FBOFEBSIONiJi SPASMS; OCCUPATION 
NEXJBOSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer's cramp or scrivener's palsy ; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer's cramp, which is mucli more frequent, 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted ^liter's cramp were in men. Morris 
J. Lewis states that in the United Stat^ in the telegrapher's cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affcctc<l 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the clB^ a faulty method of writtnj? 
has been employed, using either the little finger or the wrist as the fixed point. 
Persons who write with the middle of the forearm or the elbow as the fixc^l 
point are rarely affected. ^ 

No anatomical changes have been found. The most reasonable explanation 



general AND FUNCTIO^\U imCASES., .1^3 

of the disease is that it rcNiilt^ fm,,, , i „ i 

Dresidinff over the niimpnla ‘liTaiitrisl aiiioii of Hio norvo-ccntres 

Wtwem them TO that the movement, flinch was at Jirst i.r..,lucc.l by a con- 
Biderable mental otTort is at last exeent.,1 almost 'c.on>lb. If Imn'- 

fore, through pmlonge. evcitalion, this IoscumI .vsislam-.- he caVri...l im, f«r. 
there is an mcrcase and irvegnlar discharge of nei\e enerov. which gives risi' 
to spasm and disordered movement. AeOording to Ihis view, tlie miiseiilar 
weakness is e.\plain(id hy an iin))airment of nnlnlmn accom|.aining that of 
function, and the diminished furadic evcilability In the imtritionai distiirhaiiee 
descending the motor nerves ” (fiay). 

Symptoms.— These may. lie des-nhed under live heads (Is'wis). 

(a) CRAMf OR Spas:m.— T ins is oflon an oarly s\niploiu aiul nu)st com-* 
monly affects the forefinger and iluiml); or may Ik* jfcomlHiied move- 
• flexion and adduction of Ihc lliumh, so lhat (ln‘ |kmi may Im* Iwisicd 

from the grasp and tlmiwii lo some dislaiuc'. \V(Mr Miirflu^ll has ilesenhoji 
a lock-spasm, in which the fingers hccomc so (irmly conlraclvd upon the p6ii 
that it can not be removed. ^ 

(&) Pauksis and Pai{a1i\ sis.— T his ma} (unir wilh (he s|Vm or alone. 
The patient feels a scaise of weakness and dehdiiy in (he mu'srles of (ho hand 
and arm and liolds the pen feeldy. Yet in (liest* eireiimslancts llu* gras|) of 
the hand may be strong and there may be no paral.vMs for ordinary aels. 

(c) — This is most commonly seen m (he I’oirliiigor ^ind may 1x1 

a premonitory symptom of atroph>. It is not an importaiirt symj)h)m,*nnd is 
rarely suflTicicnt to produce disalulity. ^ 

(d) Pmn . — A lniormal sensations, particularly a lirnl fc(‘ling in (he mus- 
cles, are very constantly jiresent. Actual pain is ran*, hui tlirre may he irregu- 
lar shooting pains in the arm. Numbness or sorcm*''S may c*\ist. If, as some- 
times happens, a subacute neuritis develops, (here may he jiaiii overllie n(*rves 
and numbness or tingling in the fingers. 

(e) Yasp-:m.otou J)istuuijanc£S. — T tiese may occur in severe eases, ^riicre 
may be hyperaisthcsia. Occasionally the skm lK'comc*s glossy, or there is a 
condition of local asphyxia resembling chilldams. In at templing to wrili*, the 
hand and arm may become tlushed and hot and the veins iricrc*as(‘d in size. 
Early in the disease the el(*etfical reactions are normal, hut in advanceil (lases 
there may bo diminution of faradic and sometimes increase in the galvanic 

irritability. 

DiagnoBig.— A well-marked case (g writer's cramp or jailsy could scarcely 
be mistaken for any other affection. Care must he taken to exclude the exist- 
ence of any ccrebro-spinal disease, such as jirogressive muscular atropliy or 
^hemiplegia. The physician is somclimcs coiiMillcd by nervous [)(jr.sf)Ms who 
fancy they are becoming subject to the disease and complain of stiffness or^ 
weaSness without displaying any characteristic features. 

PrognoliB.— The course of flie disea*^ is usually chronic. If taken in 
time anJif the hand is allowed fierfcct rest, the (ondition mav improve rapidly, 
but too often there’iu a strong toii.lency to reciiiTciice. Tin; patient may learn 
to write yitU the left hand, but this also may after a time be attacked. 
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Treatment. — Various ])ropli\liu*tii* liavo Immui ihIm^nI 

fioiiod, it is important that a propor of writing Ik* 

suggc^s that if all porson> wiolo from Ha* slioiildor writer's , r.n„j, 
praotically not occur. Various devices ha\f been invented for ivlicMnjv 
fatigue, but none of them arc iMry satisfactory. The use of tin* t\p,.-^vri|^ 
has diminished very much the frequency of scrivener's palsy. K( s| js^csscntiJL 
No measures fire of value without this. 3fassage and niani])ij|;ifinj|, 
combined with, systematic gymmstics, give the best results. Por'nj n vo/imundj 
•the galvanic current applied to the muscles, which are at the same limr rlivfh. 
mically exercised. In very obstinate cases the condition rcmain< incurnbJe. 
I saw a few years ago a distinguished gymvcologist who had bad unlcr's 
cramp twenty years before, arfd who had tried all sorts of trealment, niclmlm'' 
Wolff's method, without any avail. lie still has it in aggra\ai»*d form, 
,but he can. do all the finer manipulations of operative work witlioiil jinj 
difficulty. » 

The nutritioK of the patients is apt to be much impairal, and cod-Ji\cr oil, 
strychnia, and other tonics will be found advantageous. Local applications are * 
of little bene£t • Tenotomy and nerve-stretching iiave been abandoiied. 

X. « TETANY. 

e 

Definition. — An affection characterized by peculiar bilateral tonic spasms 
of the extremities’ either paroxysmal or continued. 

Etiology. — The disease occurs under very dilTercnt conditions, of which 
the following classification of Frankl-liochwart is the most satisfactory: 

(a\ Tei'ANy oe Adults. — ( 1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part'^ of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jacksch, who has described an epidemic form occurnn}? 
in young men of the working classes, sometimea-with a light - f ever , -r egards the 
disease. as infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and inte^tioaLAkorders, as dxsjiepsia, gastreciusn>. 
diarrhoea, and helminthiasis. The form associated with dilatation of the stoni- 
acli'’fs rare, not more than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases ( typhoid, cholera, infiuiMiza, 
mcaglss, scarlatina, etc.) . In some typhoid epidemics many cases have occumnl. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and uraemia. Isolated examples of each have been reported. 

(6) Tetany may also develop duringj^regnancy or recur in successive pn Te- 
nancies. From its occurrence in nursing women. Trousseau called it “ iiurhc’i» 
contracture.” 

(6) Tetany following removal of the thyroid gland is probably due n 
removal of the parathyroid bodies at the same time. Before these bodies wto 
known to have any physiological function it was supposed that the nunovnl of 
the thyroid alone might produce tetany, and many post-operative cases of 1'"^ 
sort, like those from Billroth’s clinic, have been recorded. James Stewai l b 
reported an instance in which with the tetany ther^ ycre symptoms of 
demft and no trace of the thyroid gland, 
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(7) Tetany, may eoinplicatc olln'r iutxohs disnrili'r^. lla-i'ilottV ili-'OiiM', 
jtoebral t«mor, cysts ot tlic cerebellum, nml 

W (J)) Texany in CiriLDKKN. — hoars a iloliinto n'lation io j^aslro- 
ttestinal disorders, acute infections, aiul ruj^'ts in chiUlluu>tl. 

L In thg United States tine tetany is an extremely rare liisease. (Irillith, in 
fe95, collected 77 cases, among which cases nf carpo-^iedal s])asm arc included. • 
During the past ten years an additional 7(^ cases liave ap])eartM in Ann'ricmi 
iteratnre. In my wards at the Johns Hopkins Hospital there were 8 eases 
)f undoubted tetany; A coin])licating dilatation of llu‘ .stomach, liyperaeiility 
without dilatation, 1 case with chronic diarrluea, and 1 (H'ciirring in repealed 
iregnancies and lactation. * 

Morbid Anatomy. — ^Thc nature of the disinse 1*4 unknown. It. Veters found 
in 8 post-mortems an interstitial neurili> of the extradural eonneeliNe tissue, 
affecting bolhjiiotor and sAisory nerves. Since the work of Hley,' Vassale and* 
Generali, and others, it has l>eeii well estahbshed that the ti‘lanv following 
extirpation of the thyroid is duo not to the loss of the ilnroiif fum lion, imt to 
the coincident renio\al of the jiarathxnnd glands. Hilhu’enyes in llu* lu‘lia\ior 
of carnivorous and herhi\orous animals in this respect are due io the fact that 
while in the carnivora the glands arc attached to the lliyroid, in ila* heihivori^^ 
two of them lie at a distant point. The function of the parathyroid seems to* 
consist in the ncutriilizalion of a poison produced lu thi‘ eoiiive of melalM»lisni. 
When the parathyroids are reniosed this free poison ads. upon ilie ci-nlral 
nervous system and produces tetany. SjiontaiuMuis ttdany is appaiently the 
result of the production of so nnuh of tins unknown poison that the nor- 
mal parathyroids are iusuilicicut to neutralize it. In a case of iciany follow- 
ing gastric dilatation in an old man who died in my servu-e at* the. Johns 
Hopkins Hospilal, the parathyroid cells weie hmnd hy Mad'allum hi he 
actively proliferating. Vp io the presmit time Iheiv is no ih-tinite proof that 
any other diseasi^s are dciicndent upon IeMon^ of ihe parath> nm N 

Symptom8.-ln cases a.s.sociated.with gcmenil del.dUy or m ehi dnui wi h 
rickets the mi is lirmted to the hands and feet. Tl.e ling<‘rs are heiii at the 
metacarpo-phalangeal joint, extended at the leimin.il joint.s | 

gethcr, Ind the thumb is contracted in the. palm of the hand, lie w d s 

ffexed, the elbows arc bent, and the arms are h, ded ovct he ■ 

^ . 1-1 i\,.. I addmded. 'I he muscles ol uie 

there may he 


low'^er limbs the feet are extended and the io« . 
face and neck arc less comu.o.dy l-ui m ^ 

trismus and the angles of the mouth are .liawu out. 1 he skin of u liaml. 

irsometinms tcn.e and .edematou. 'ri... 

In children llu* attack may pa.^s on in a 


ysmal and last for a 
fewhunrs. In some of ttu, m m, . 

;:s,r ■■■" 

Certain additional fealure.s, > i i, „/,i „v,,r, tho paroxysms 

Trousseau a symptmu : J „ ^ compressing the aiteted 

may he reproduced at will. " principal nerve trunks or over their 

parts, either in the » circulation” 

blood- ve^ls, so as to impcut n 



f” ^own in the remarkable increase in the mechanical 
exqitAhilj^of the motor nerves. A slight tap, for example, in th» course of 
the facial nerve will throw the muscles to which it is distributed into (yetive . 
2 oni!raction. Erb has shown thal^the e lectrical irr itabili^ of the motor nerves, 
Bspecially to the galvanic current, is also gr^tly jLQi(u;ia^^ and Hofyiann li^ 
demonstrated the hcightxmed excitability of the sensory nerves, the slightest 
pressure on which may cause pawpafl^naia in the region of distribution. 

Diagnosii. — ^Thc disease is readily recognized. It is a mistake to call 
instances of ca^jpo-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even ef the arms. By many authors these are consid- 
ered cases of mild tetany, and there are all grades iiv rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
lare involved i but it is well, I think, to limit the terhi tetany to ^e more severe 
affection. . 

With true tetanus the disease is scarcely ever confounded, as the commence- 
ment of the spaspo, in the extremities, the attitude of the hands, and the etio- * 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.— 5n the case of children the condition with which the tetany 
is associated ^ould be treated. •Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid" extract should be tried. Gottstein reports relief in a case of long 
standiAg, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collefted by Riegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means. Regular, systematic lava|^ with large quan- 
tities of saline or mildly antiseptic solutions is sometime# beneficial. ^ 

XL HYSTERIA. 

Definition. — A state in which ideas control the body and produce morbid 
changes in its functions (Mdbius). 

Etiology. — The affection is^more.coiiuaE)o&4B women, and usually appears 
t first aboutihe time of pnlMsfy, but the manifestations may cpi\timic.diStil tla; 
mpoopause, or even until old age. Men, however, are by. iia^neaBA..nxenii)h 
and of late years hysteria in~the male haa attracted much attention. It 
b iOwAll hut is mnoh prevsleut, particularly in ita^^erer forms, in 
onembers of the Latin ri^^ In the United States the milder |tr^|ias are qoin- 
mon, bul; the graver forms are rare in (^mparison wijbh tfi^frequency with 
which they are seen in France. L . 

Ghildstt under .twelve years of age^^ire oiiot very oftep ^afbbted, but the ^ 
disease may be well mjurked as early a|^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the S^guritches, 
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patUc tendencies, the members of whil In it w ^ 

.L sorts. Edi^tion at hZrt(i oftm a ^ from m;mo.es of vari- 

A child ffiows to ffirlhonrl xv\iu +• inculcate habits of self-cuntro!. 
A enuQ grows to girlhood with an entirely erroneous ulea of her relations to 

• f trilling, she reaches womanhood with a moral 

organization unfitted to withstand the cares aiuKiorr.es of eieri-tlay life A 
^hool between the ages -of twelve and fifteen, the most important periml in 
hCT lif^ when the vital energies are ahsorlnul in the rapid devt*lopment of the 
^y, she 18 of^ cramming for examinations and eoopiHl in elosc sc-hool-nxims* 
for SIX or eight hours daily. The result too fr«,uentlv is an aejue. bright mind 
, m an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react ahnormally to timonlimiry stimuli 
of life. Among the more dirwt intluences are ejiuitioiis yf various kimls, 
fright occasionally, more frequently love ailuirs, grief, and domestic worries. 
Physical causes less often bring on hysterical outbreaks, hut tlwiy may follow 
directly iipon an^mjury or develop during the cDiivalesciaiec* ffom an acute 
illftfijas or be associated with disease of the generative organs. The name 
h^teria mdinates how imjiortant was believed to he the part played by the 
uterus in the causation of the disease. Opinions dilfiT a good deal on thii' 
question, but undoubtedly in many cases theie arc ovarian aijd uteripe disorders 
the rectification of which sometimes cures the distmse. ycMial excess, particu- 
la rly mas turbation, is an important factor, iHith in girls and lioys. • 
Symptoms. — A useful division is into the convu lsive and nonjeogwilaivo 
Tarieties. 

Convutsive Hysteria, 


(a) lllNOB Fob^s. — ^T hc attack most commonly follows^ emotional disturb- 
ance. may set ifi suddenly or be prccxidcd by symptoms, called by tlie laity 
hysterical,” such as laughing and crying alternately, or a sensation of con- 
striction in the neck, or of a ball rising in the thmat — tlio ylohus hystericus. 
Sometimes, preceding the convulsive movements, there may he painful sensa- 
tions arising from the pelvic, abdominal, or thoracic regions. From the de- 
scription these sensations resenihlo aiii’a?. M’li(*v become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, ynd the 
patient falls into a more or less violent convulsion. It will Iki noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft spot, like a sofa or an easy-chair, and in the move- 
ments apparently exercises care to do herself no injury. ^ et at the same time 
^ she^appearMo be quite unconscious. The movements are clonic and disorderly^ 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. Tho paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gr^u^ly 
regains, consciousness. When questiined the patient may confess to having 
somfr kl^iyge of the events which hove taken place, but, m a rule, has no 
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accurate recollection, pu ying the attack the abdomen may be much distended 
wi^lx^fiatus, and subsequently a large amount of clear urine may ^ passed. 
The§e attacks vary greatly in character. There may be scarcely any move- 
ments of the limbs, but after acuerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this' state the patient passes into a condition of catalepsy. 

• {h) Majoe Forms; IIystero-epilepby. — ^T his condition •has been espe- . 
pially studied by Charcot and his pupils. Typical instancetf passing through 
the various phases are very rare in the TJnit^ States and^m England. The 
attack is initiated by certain prodromata, chiefly minor lly^’terical manifesta- 
tions, either foolish or unseemly behavior,^ ,excitean< 5 fdwfemietimes Myspeptie 
symptoms with tympanites, or frequent micturition. of hypersBsthesia 

may at this time be marked, the so-called hydlerogejiic elaborately de- 

scribed by Richet These are usually symmetrical anl' situated ever the upper 
dorsal vertebra, ^od in front in 'a series of S3i?tnmetric§lly placed spots on the 
chest'^and abdomen, the most marked being those an the' ii^inal regions over , 
the ovaries. Painful sensations or a feeling ofoop^ression 'and a glohus rising 
in the throat may^ be complained of prior to the ons^t of th6 convulsion, which, 
according to French writers, has four diatinet stages : (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions, '^gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (3) Succeeding this is the period which 
Cliarcot h^ termed clouinism, in which there is an emotional display and a 
remarkable Series qf contortions or of cataleptic poses. (3) Then in typical 
cases there is a stage in which tne patient assumes certain attitudes expressive 
of the various passions — ecstasy, fear, beatitude, or erotism. (4) Einally con- 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are seen, voices heard, and conversations 
held with imaginary persona. In this stage patients will relate with the ut- 
most solemnity imaginary events, and make extraordinary and serious chargis 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilcpsy 
true epilepsy. In the latter the status epilepticus, if persistent, is alwii^^ 
serious, associated with fever, and frequently fatal, while in hystero-epilep^N 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, 
which she may remain for days. 

Non-convulitive Forms. 

So complex and varied is the clinical nicture of hysteria that various innni- 
festations are best considered according ro the systems whicTi are involved. 

Disorders of Motion. — (a) Paralyses. — These may bo hemiplegic, pai\i' 
nleiric. or monoplegic. Hysterical d^^ldgia is extremely xatt. T^/ardy^l^ 
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sX-v" miel :: ""t 

hej^lffUd in hyderia. According („ 

^bmes more frequcni oi. (he left than (he right ^.Ic. The L not 
a^ted; the neck may be iuvolvi-d. but (he leg suirers Mm^(. Siwlitiou ia 
either l^ed or lost on the nirecie<l side. The hjstciieal paraplegia is inon« ' 

•common^ than hemiplegia. The loss of • • - 


n 1 T - r 1H)1 al>S(>1ut(>; till* ll*lM 

creae^, though thp ^^jeik is often iioriual. .V siiurioiis ilukle clonus nmy 
sometimes be pr^t. The feet are nsnall) evtciuhil and tnriu.l inwar, 1 in the 
equmo-vaims positi^ TheTM»cle.s dd not wadle and I lie electrical reactions 
are n»u^. Other mfilifestations, such as jmralysis of the bbnhier or aidioiiia. 
are usually associatg*nritl,.thc Ijysterieal paraph-ni. Ilysterical.nmuoplegias 
may be facial^ cpurm, or bracl^l. A (‘onilition of aliixui soiik'Iiiik's oivurrt 
with paresis, i he ^incoordination may bo a* markoil r(*iituiio, and tbore are 
usually scnsoi-y inaiifestations. 

(h) Contractures and — There is an (‘xlniordinAry variety of spas- 

niodjc affections in h3f&teri'a, of wliioh the most oommon ubi* tin; following: 
Ihe hysterical contractures may attack almost any group of voinniary innsi’les 
and be of the' hemiplegic, paraplegic, or monoplegic type. 'IMicy may come 
on suddenly or slowly, pcisist for montlis or years, and disappi*ar rapidly. The 
contracture is most commonly seen in the arm, which is Hi^mmI at I lie i‘lbow 
and wrist, while the fingers tightly grasp Ihe thnmh jn Ihe palm of Ihe liand ; 
more rarely the terminal phalanges are liyiKTexteiided as in allu'tosis. It may 
occur in one or in both logs, more commonly in one. •^J'he ankle ^clonus 
is present; the foot is inverted and the toes are strongly Hexed, 'riiese easiis 
may be mistaken for lateral sclerosis and the dillieulty in diagnosis may ryally 
be very great. The spastic gait is very typical, and with the exaggerabid knee* 
jerk and ankle clonus tlie pudurc may he eliaracl eristic, lii lS7!i I freciui'iiily 
showed such a ca.se at the MontreaF (leneral Hospital as a typical example of 
lateral sclerosis. The condition jx^rsisted for more than ingliteen months luid 
then disappeared completely. Other forms of contracture may bo in tho 
muscles of the hip, shoulder, or neck; more rari'ly in those of tho jaws — hys- 
terieei-^fimus — or in the tongue. Kcmarkahlcj indeed are the local contrac- 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhood of the umbilicus is a firm, appar- 
ently solid growth. According to Uowers, lliis is produced by relaxation of 
the recti and a spasmodic contraction of tho diaphragm, together with intla- 
tion of the intestines with gas and an arching forward of tho vertebral column. 
They are apt to occur in middle-aged women about the menopause, and arc 
frequently associated with the symptoms of spurious pregnancy— 

The resemblance to a tumor may he striking, and I have known skilful diag- 
nosticians to be deceived. The only safeguard is to lx; found in curiiplete 
anesthesia, when the tumor entirely disappears. Some years ago I went by 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon jirepared to perform ovariotomy. Tho 
tumor, however, had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^b^^east, which w^ tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac- 
tures.* Tlie following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sohietimes known as rhythmic chorea or hysterical 
chorea. The movements may bdi of the arm, either flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR)- 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may procluce rhythmic movements of these parts. The 8j)asm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In jolhor instances the muscles of the trunk are atTected, 
and every few moments there is a bowing movement — salaam convulsions — or 
the muscles of the back may I'ontract, causing strong arching of the vertebral 
column and retraction of the head. Those movemeirts may often alternate, as 
in a case in my wards, in which the patient on fipe days had regular salaam 
convulsions, while on wot days the rhythmic spasm was in thecuuscles of the 
back and neck. , Mitchell has described a rotatoiy spasm in which the patient 
rotated involuntarily, usually to the left. l^Fore unusual eases are those in • 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rai;c form of spasm. Tremor may be a purely hysterical mani- 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands anJ arms; more rarely the head and legs. The 
movements are small and quick. In the type described by Eendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli- 
tional uiovements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disq^sc in young girls are misiaken for hysteria. 

Disouuers of f^miSATiOiH.-rAnaislhesia is most common, and usually con- 
findd to one half of the body. It may not be noticed by the patient. Usually 
it is accurately limited by the middle line andLiavolvcs the' mucous surfaces and 
deejjfl;: parts. ^The conjunctiva, however, is often spared. Thertilm^yLbeJiemi- 
^uopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations arc dissociated and the anssstheski may be 
Only to pain and to touch. { The akin of the affected side is usually pal e and 
cool, and a pin-jprick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious treplwe-ehanges may be present, 
as in an interesting case of Weir MitchelFs, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer- 
ence. By. metaUotherapy, the application of certain metals, thfr ansBBthesia 
(or analggsia can be transferred to the other side of the body. It has bc(*n 
shown, however, that this phenomenon may be caused by the electro-magmd 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnaotor in Callic meclical history. 

• HypercBstliesia. — Increased sensitiveness and pains occur in various ports 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de- 
scribed ajs agonizing, and is compared to the driving of a nail into the part; 
hence the name clavtLs hystericus. Neuralgias are common. Hypexaealilgtic 
areas, the^j^ystevogenio points, exist on the skin of the thorax i^^^omen, 



pjjgggHTG upon which may cause minor inaiiifosiatioii.s or (‘vm a coii\ulsivc 
attack. Ii^^ed ^nptiveness exists in tla* o\ariaii ivjrion, hut i> not v<vul- 
iar to^hystcria. Pain in the back is an alnuxt oonstiiiit I'omjilamt of liystiTical 
patients. The sensitiveness may be liinitoil to certain j-piuous pioct'^-iN, ol- it 
be diffuse. In hysterical women the pain.s in tlu' alulonuMi ina> siinulale 
those of gastjftlgia and of gastric ulcer, or the coiulition ina> lu* aluio-t iilenlu-al 
with that of perijionitis ; more rarely the abdoimnal pain.s cio.'^i*!} iv-cmbh' tlni-i; 
oiLftppendix ^sease. 

Special Senses.— ^Disturbances of taste and snu‘ll are iiot.iincoininon and * 
may cause a good deal of distress. Of ocular syiuptoms, retinal h\ pcrje>tlu>iji 
is the most common, and the patients always prcfiM* to he in a daikeiied room. 
Ketraction of the field- of ^vision is common and iisiiall\ lollow.s a coiniiUue 
seizure. It may persist for years. The eolor pereeptioii may lx* normal even 


with complete anaBslhesia, and in America the acliroinatopsia do^s not mxmii • 
to be nearly so •common an hy.stcrical manifcslation as in Miiropo. llysicneal 
deafness may be complete and may alternate or eonu* on at th(‘Vani(‘ lime ’.vith 
•hysterical blindness. / Hysterical araauro.sis may occur in chddnm. t)no must 
earSffily distinguish between functional loss of ])o\v(‘r and simulation. 

Visceral Manifestations. — Respiraionj Appnmius.- or'disliiiliamrs in 
the respiratory rhythm, the most frequent, pvrliaps, is an (‘\aggcralion (»l‘ lh(‘ 
dcepot-breatli, which is taken normally every iifth or sixth iii.ipiralion, or 
there may be aa‘‘ catching ” breathing, siieli as is situ wlum i-old water is 
imurcd over a person. > In hysterical dyspneea ll>civ is no spit-ial .lii.licss iiml 
the pulse is normal. In what is known m the syndrome of llni|ii.'l Ihcrc 
shortness of breath, Suppression of (lie voice, and paraly.si.'i of Hh' diniihraf'in. 
The anhclation is extreme. In rare instanees llmre is l^radyimo'ir. .Vmoii}' 
laryngeal manifestations aphonia is frequent ami may porMsI for monllis.or 
even years without other special symptoms of (he disease. y|iiwii of ^ 
muscles may occur with violent inspiratory ('(torts and great ' I 

may even lead to cyanosis. •'^Iliceouglj, or sounds re.seni i mg i , msj ^ ‘ J _ 

for weeks or months at a time. Among tlie most romarkiilde of 1 . i . . y 

manifestations are the hysterical cries. These ii.ay iniinie 
l)y animals, such as barking, mewing, or gnmtmg, am i • ' j , 

.( Ihm h.™ to rop»Mly ““''''‘rl!™: ” ; , 

cilter in,pir.tor, or o.pir.lory. I «.« «t ' “‘V, ^ 

Mrtcono?lo.,.»n..ho^o,«^^^^ 

is'Kz K".- 1» - 

to a Bkelcton.A Attacks of gaping, yawning, ai „^ 4 jj.ularly in young girls. 

,Th. byWcl CO.PU » « 

U-rndW rd«.iir in mroxvsrns, hut, Is OlU.11 n “‘J’ 1 . , _ ..1. 1,,.. ..,,1 


.V — - ■= , , • fi„n „ ^1,.Y persisieiu, emus. -ft 

It- may occur in paroxysms, but is f lias callc-sl 

extremely monotonous and unpleas^t o ■ occurring alioiit (lie 

.Itonlioa' to . tad, tarki.8 «o«h ». Tl. .ll.ok., 

lime of pdEerty, oliiolly m boy Moot™? <» 

whieft last about a minute, recur frequen y. dceeplive and 

Thor. i. 0 pocolior tom of II.'. 

Ud to the diosnooio of „„Vi™ry l.«.».o|.ty»l» ; ta 


There is a peculiar form of J '^Wagner describes tin* sputum 

lead to the diagnosis of as 'in ordinary liamioptysis; on set- 

as a pale-red fluid— not so bnglrt contains particles of fooil, pavc- 

tlingli pipnts a reddish-brown sediment. It contains j 
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LuoTOg t!» I»a, •PPf^V'X'E, It mSL rt«MA: to .«»r 

to A» ««» t. to «I«M ^ 

cases there is. incessant gagging. „a„BPo This feature may persist fot 

•gitated without much effort and £Lg Ld remark- 

able digestive disturbance m hysteria is the^ ^ ^ character- 

wmtol 0.^1. “T. S£Sn"i;eS ». ipl* tto. 

r«ir.si- r 4V* - t ^ z 

, antagonism to ^^es rise to some of tJiose remarlmble 

the approach of food, and thw ... » /Mitchell). There am three 

cases of survival for long Fnods S important, a psyehicaP 

special features in anorexia ne^osa. ' jggtlcss. -It is not always 

state, usually depressant, occasiona y considered here. 8e.condly, 

hysterical, and the condition shou d not nghtly be 

stomach symptoms, loss dyspepsia. Thirdly, emaciation, 

‘ series of phptiomena associated with The patient finally 

which reaches a «ade seen only the thighs and legs I 

takes to bed. an^in extreme Tt taken at all or only 

flexed, and “%y,e becomes wasted, dry, and covered with ,1 

‘upon urgent compulsion. ^ and 

bran-Jike ‘scales. No , uriasms. Although the condition 

attempts to fe^ may be removed^ from their home surroundings 

looks BO alarming, these cas^, anmptimcs recover in a remarkable 

„a te.lM by W.i, MM.U-. .oted. E«tl, 

.Hyrt»ie j tympuito u . —"'“"S'’ .‘STi” Jd « 

taction of fhe dtopbi^ i^ltollirnntat (Kumn.ul). >'re- 

ta, to totoonted wiMlto P dl*i.l»nce in oilhor Ito .null «; 

quent discharges of f eeces m y j:n^v,^a is found in some hysterical 

’tag. total , oA. otoH^ SSctal. S »ptoi.n, Jill, lb" 

patients, which proves very looseness of bowels t<> 

taking of food. It seems an aggravated form of the lo^n^ oi 

which so many nervous people are subjret entirely different form 

L. h... to ditahta to.«d»t.ly • .Staoyb.l. 

bowels may not be moved for two or three weeKs, leaai^ B 

-.’■,r„,rn:j^£srrf£..A^ 

ist remarHaWe of hysterical phenomena, loUowing a snoc i^ip 



tympanitcH, vomiting, soim-l.nuN l,a.mal,.m.«.i.. 'I’lio cons! i pat ion 
pavrs woi^, every inlg taken by tlie iiniulli is rcjcclcd, ilu' vomilus liA'oiiies 
ffficalm character, even scybala are linniKbi up, aiul sui.positones amt enemata 
axo vomited. The symptoms may eontmue wwks ami then gradually sub- 
side. Laparotomy even thrice in one palii'iil — has shown a juM'lVcIiy normal- 
looking condition of the howcls (Parkes WoIhm-). 

• action of tlie liearl on iho slightest’ emol ion, with 

or without iHe subjective sensation of paI])ita(ion, is ofliMi a source of great, 
distress^A slow pulse is less frecjuent. J*ains about the liejfrt may simulato 
angina, ^ llushes in various parts are among the nuwt common svmptoms. 

I Sweating may occur, or tlie nehorrhmi niyriran^, causing a ilarkiming of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor plienomcna are the st)-calle(l stig- 
mata or rhagea in the skin/such as were present in the eelehratod ease* 
or UoiiiseLaleau. In many cases these are uinlonhtedly friiiidnlent, hnt if, 
^ as appears credible, such bleeding may exist in th(‘ hypnotie trance, there swnns 
no reason to doubt its occurrence in the traiu'c of prolongi'd religions ecstasy. 


Joint Affections. — To Sir Benjamin Ilrodie and Sir planus Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per- 
haps no single affection has brought more disertnlit n])on the profession, for 
the cases are very refractory, and iiiially fall into the hands of aV'liarlataii or 
faith-healer, under whose touch the disease nia} disappear lit once. Vsnally 
it affects the knee or the hip, and may follow a tritling injury. Tin* joint is 
usually fixed, sensitive, and swollen. The surface npiy be cool, but sometimef^ 
the local temperature is mcreased. To the touch it is yery sensitive and 
movement causes great pain. In protractinl cases the inusch^s about the joint 
are somewhat wasted, and in consequence it looks larger. lui pains ari‘ 
nootttwal, at which time the local temperature may be much inereased. While, 
as a rule, neuromimetic joints yield to projier management, there are iiitor- 
esting instances in the literature in> which organic change has sneveeded m 
functional disturbance. In the remarkable case re|)ortal in Weir Mite bell s 
lectures, the hvsterical features were pronounced, and, on account of tlie cliron- 
icity, the disease of the knee-joint was considertnl organic by such an antliori y 
as Billroth. Sands found the joint surfaces normal, and the thickeiuiig to le 

due to inflammatory products outside the ca])snle. nm-nrriTiLf 

Intermittent hydrarthrosis may Iki a man i fetation of hysteria, occurr ng 
in the knee or other joints, sometimes witli transient Paresis. 

,EN^AX ’(oria the test iiide(*d of its' c\i>tencej and in his rii'int 

experimentally or aceidentnlly only with bys enc , j » Anotber 
tericals present this same phenomenon in a iig ‘®'' ^ rfightest 

striking peculiarity is the pervei-sion of the mora 
depondL^Tcan he placed n^n il.e statements 

appears to result partly, but not '[g"* j"^igplay persistent lialluciaa- 

Hysterical patients may ha-omo insane J W ^ts ot an aggra- 
tions and delirium, alternating iicrliaps wi i et to bed, entirely 

vatad character. For weeks or months Bimulate that of 

oblivious^their surroundings, with a delirium wlucn may 
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particulaily in being associated with loathsome and un- 
pleasant animals. The nutrition may be maintained, but in these*case8 there 
is i^lways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou; months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as *sl suicidal 
tendency is by no means uncommon. 1 have been accustomed to speak of this 
eondition as the status hystericus, * 

Of hysterical manifestations in the^igher centres that of trance is the 
most remarkabfe. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQafeal^wy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. — ^The studies of Gilles de la Tourette and 
Cathelineau, under Charcot^s direction, hafe shown that in the^rdinary forms 
of hysteria the, urine does not* show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important^ 
modifications: ii^ction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1 : 3, is 1 : 2, or even 1 : 1. The urine is 
also reduced in amount. They think that these changes might sometimes servo 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in fhe solid constituents after a seizure. 

Hysterical Fever. — In hysteria the temperature, as a rule, is normal. 
The cases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manif^tation. These are rare, but I have seen at least two 
cases in njrhich the chronic course, the retention of the nutrition, and the 
entirety negative condition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so often seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck — symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himself, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 

• blood-stained mucus. The cases of hysterical peritonitis may dso show fever. 

(c) Hysterical Hyperpyrexia , — ^It is a suggestive fact that the cases of 
pafadoidcal temperatures repdrted of late years, in which the thermometer ha.^ 
registered 112° to 120° or more, have been in women. Piaud has been prac- 
tii^ fi^aome of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnosiB. Inquiry into the occurrciue of ^)roviiuK 
the mental'conditions taay giye important information. Tluvi. . i„aivi.inal9 
a rale, Bhould not be asked the mother, ^ ho of all others i> lea^t l.'k 
satiBfactory information about the patient’s condition. The .Hrurron?. ' T;*! 
glebufl hyeteiwus, of emotional attacks, of «iH.>pinjr and erviii};. are ;;,Ln 
suggestive. The points of difference between the eonMil^M* altaek^ and * 
epilepsy were referred to in their description, and as a rul(‘ little dilVuniltv’ 
experienced in distinguishing between the two conditions. 'rin‘ hvsfoncal 
paralyses are very variable and apt to be associatinl with aiiiesthesia. 'Hie 
contractures may at times be very deceptive, but the occiirriaict* id areas td 
ansBsthesia^ of retraction of the visual field, and llu' de\(‘lo|niii'iit t>f minor 
hysterical manifestations, •give valuable indications. 'Phe I'oniractiiri's ilisa|)- 
pear under full anaesthesia. Special care must la* taken not to con found the 
spastie -paraplegia of hysterfa with lateral sclerosis. 

The visceral manifo 5 tations are usually roiH^gniml without ^niich clilliciilty. 
^The practitioner has constantly to bear in miml the strong tendency in hys- 
terical patients to practise deception. » . 

Treatment. — The prophylaxis in hysteria may he gathci\sl from Ha* re- 
marks on the relation of education to the disease. 'Phe siiccc.ssfiil treat mint 
of hysteria demands qualities possessed by few physicians. 'Phe* first element 
is a due appreciation of the nature of the disease on the [lart (d tfic physieian 
and friends. It is pitiable to think of the misery which has’hiHMi inllicted on 
these unhappy victims by the harsh and unjust treatment which has resnltiHl 
from false views of the nature of the trouble; on the other hand, worry and* 
ill-health, often the wrecking of mind, body, and estate, an* eiit!iil'*<l.,ni)on 
the near relatives in the nursing of a protracted ease of liystiTia. Phc‘ minor 
manifestations, attacks of the vapors, the crying and weeping spells, arc ^iot 
of much moment and rarely require treatment. The physical condilion should 
be carefully looked into and the mode of life regulated so as to insure system 
and order in everything. A congenlaLi occupation otfers the Inml rc 4 ned.y for 
mau^t^ieBe-manifestations. Any functional disturbance should lie ftHcniliHl 
to and a course of tonics prescribed. Special attention should ho paid to the 
action of the bowels. 

Valerian and asafoetida are often of service, bo^thc pains in various 
parts, particularly in the back, the themntcautcry and staU c .. elegtric ijy win 
he found invaluable. Morphia should be withheld. In the convulsive ’ 

particularly hi the minor forms, it is often best, after settling the patient 
SoS to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to te ^‘'‘ 1 "'“^'''’ . ^ j'l;’ 

health, who are, as Mitchell says, i liaKio on the 

fioM appetites.. but eyer complain of hysterical 

leaatSSdT disturbance to exhibit a quaint variety oi . j i 

Toiceatliyatoria as »idiyBfcal i^'tlieTiealment 

a JTimtH] a ad-a m oti^l relatives who misinterpret 

18 mataLconteol. At home, surronnd y y,,. disease, 

entirely the symptoms and have no app necessary control is 

these^rdkfimsof hysteria can rarely be cured. The necessary co 
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impossible ; heueo the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frcim friends and sympathetic relatives must be 
absolute, and can rarely, if ever, be obtained in the individual's Iwme. An , 
essential element in the treatment is an intelligent nurse. No small share 
the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. Tlio 
details of the plan are as follows: The patient is confined „ to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer- 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The. diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,,, 
peptonized. Aftes a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a cup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly alj the solid food is added, and with the gain 
there is, as ft rule, a diminution or cessation of the nervous symptoms. The 
milk it^ the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this mefhod are now universally rccog- 
jiized. The plan is more applicable to the lean tlian to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifbstations, but in the eases wiUi mental symptoms the seclusion aud sepa- 
ration from relatives and friends are particularly advantageous. In the hys- 
tcrfcal vomiting Debove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi- 
cations ftp: treatment are usually clear. < All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac- 
tion and of iiaralysis it is often of great help. Suggestion alone, without the 
induction of the liypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in tfie profession have been sore 
smitten, and many patients more hurt than helped. 

Xn. NEXmASTHENIA (Peychasihenia). 

Definition. — A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and hodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
^of derangement of the entire system, or local, limited to certain organs; l^emr 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. — The causes may be grouped as hereditary and acquired. 

(a) Hereditary. — W e do not all start in life with t^ie same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or mental 
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trouble, nia^r irnnsimt, lo IIkmi* (‘liildn'ii md ori^.jin/Mimn wlnrh (Irfori i\i' in 
what, for want of a iM^ttcr h.Tiii, w«‘ imi"! (mII *• nrrNt* I'orii' " Such iiulix kIikiIj^ 
start Handicappal with a nouropathu- priMh-poxition, mul rurmxli n (H>nM»KT- 
able proportion of our non rust homo pationls •Ax xaii (Iit‘x<ni Muioioii.sly puis 
it, ♦‘the i^btential enerfrios of tlu* In^duT (on.xlolliilions of llu*ir n.ssooialioii 
centres have been squandoiod by their aiuostois.*' 

• Besides such 7 orma of lieroditary lUMirojmtliy, which we haxe in l«»ok u|)on 
as instances of injury to the ^erni-phisin ilonxod frnni one hoih of iho • 
parents, there have to be considered ilmse cjim's m wliuh during inlni-nlenno 
life there have been oondiiions wdneh init‘rJ‘«‘re<l willi (lie proper dexebipiueni 
and nutrition of the embryo. So lon^ th(‘^e nnlniduais are coiiieiit lo liaiis- 
act a moderate business with their life ('apiial, all may well, but (here i^ 
no reserve, and in the exif^engios of ipodiM’ii lih‘ iheso small capital isis jro iiiidor 
and come to us*as bankrupts. 

(h) Aoquiued. — The functions, iliouj^h porv»‘ri(‘d mos| resrtlilv in persons 
who have inherited a finable organizaiion, mav also lx* dama;:ed in immhuis wiih 
no neuropathic predisposition by exorcise wbidi is e\cc‘ssivi‘*in jiroporlioii io 
the strength — i. c., by strain. The cares and anvndie'' allemlani upon (he 
gaining of a livelihood may be borne wdihoui Jisiress, bid in m.inv persons lh«‘ 
strain becomes excessive and is first manifosied as wari'!/. 'riie iinlii^nlnal Iom's 
the distinction between essentials and non-osseniials, in lies cause annovaiice, 
and the entire organism r(‘acts with unnecossar\ n*adim‘ss lo slighl slfiniili, 
and is in a state which the older writers called irritaJilo wisikimss. II siicli 
a condition be taken early and tho patient given n‘st, ilie balance js qiiiekly 
restored. In this group may lie placed a large proiMiriioii (d flio neiitasiUmies 
which we see among business men, teachers, and journal isis. Neiiia^lheiga 
may follow the iiifcHitious diseases, particularly inlliumza, typhoid fever, awd 
syphilis. The abuse of certain drugs, alcohol, tobacco, inurpluiie may load to 
, a high grade of neurasthenia, though the drug habit is more orion a result 
rather than a cause of the neurasthenia. Other eaiisis moiv snhlle, yA potent, 
and less easily dealt with, are the worries attendant upon love alTairs, religious 
doubts, and the sexual passion. Sexual excesses have undonh eilly Inm exag 
gcrated as a cause of neurasthenia, but that ilu^y are resiamsibb* in a nnmlM r 

'' especially those following upon railway m.idents, 

more^ten a combination of both. The appearance of llie patient i. 

enters the room— the. way he is dotlicJ, 

Jiody.hiB facid.expression.amlthehuniM^^^^ 

■slight anaemia may he present. Jht l i ,, are 11-111111.1 lew- 

^ and tlTe patient may he wmtineil to 

apmted-aad despondent; fetHatlm. and there liave airenlingly 

Theiocal-aymptoms may I. disease— ceiuhral, siatLal, eanlio- 

heen described a whdle series of type l> ■ striking lackjjX accord- 

vascular, gastric, and sexual. ^ complain- ami. the .objective 

Whd^ljhe.symptoms of which jie patient comp 
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Ran ges di8C0Y eiableLJ»v4t^-7)hvMd In nearly every clinical type of the' 
cfisc^ the predominant symptoms are referable to pafhological sensations and 
the psychic elfcets of these. Imperfect sleep is also complained of by a nmjoriiy 
of patients, or, if not complaint of, is found to exist on inquiry. 

Tp /XI. the symptoms are chiefly connected vritli 

^ an inabilit^io perform .th&..oidiiiaTy mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a souroi* 
of the greatest^^ worry, the transaction of petty details in business is a painful 
clTort, and there is IqsiLJQLLpower of. fixed -attention. .With this condition tlien* 
may be no liq^daphe the appetite may be good, and the patient may sleep well. 
As a rule, however, there aii sensations of fulness and weight or flushes, if not 
actual headache. is a frequent concofiiitant of the cerebral form, 

and may be the first manifestation. Some of thqpe patients are gooddfimpfired ^ 
and cheerful, but a majpiity are moody, irritable, and depressed. 

Hypijmsthesia, especially#) sensatipns of pain, is one of the main’ charac- 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred to aoine special region of the body — the skin, qye muscles, tho 
joipts, the blood- vessels, or the viscera. It is frequently possible"*f6"Tocalizo 
a number of points painful ip pressure (V^eu^s points). In-^aome pa- 
tients ther^ Is marked vertigo, occasionally evenT rambling that of 
<^sea8e. 

If such pathological sensations continue for a long time the mood and 
character of the patiqnt gradually alter. The flo?.callod~— imteble4uimor ’’ 
develops. ^ Many obnoxiously egoistic individuals met with in daily life are iii 
reality examples' of psychic neurasthenia. Everything is complained of. Thu 
pptient demands the greatest consideration for his condition ; he feels that k' 
hra been deeply insulted if his desires are not always immediately grained. 
He may at the same time have but littl e copsideratioft for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt- 
ing to Inake people who seem happiet than himself uncomfortable. Smli 
patients complain frequently that they are “ ipigunderstpod ” by their iellows. 

In many cases the so-called "anxiety conditions ^gradually come on; onu 
jKarcely ever sees a case of advanced neurasthenia without the existence ol 
some form of “ anxiety.” In the s y n ple r fer ( nosoph obij;) there 
may be only a fear of impending insanity or of approachmg death or of a]x^ 
plexy. More frequently the nnxiww feeling ia localized somewhere in the body 
— in the...praecoidial region, in the head, in the abdomen, in the thacax> or more 
rarely in the c^ctremities. 

In some cases the anxiety becomes intense and the patients are restless, aiul 
declare that they do not know what h) do with themselves. They may thr«)\v 
themselves upon a bed, cryi ng ai d c ompl aintng, and maktlignonvulsive moM^ 
menta with the hands ^d feet. iAmiftTiniPfl are not uncommon in 

such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patieirt coiU' 
plains that when he is overtired thoughts which he can not stop or coniiol 
run through his head with lightning-like rapidity. In other cases there 
marked absence of mind, the individual’s mind being so fiUed up owing tn 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli^ |fometiipcs a 
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patient complains that a (l<:‘finite word, a iiaiiio. a nurnlK'r, a inohnly, or a song 
keeps rumfing in liia Ifbid in spite of all he eaii do lo abolish it. • 

Ih the severer eases of psychic iiouraslluMiia the Mi-i alled “ pUobiivs '\Aro 
common. The most frt'fjueiirTofiH perhaps in uliieh patients 

thiB jncanwit- they come into an oiieii s])ace are ()ppre^^od hv an exaggi^rated 
feeling of anxiety. They seem “ frightened to death." and eoinnieiieo to 
iremble all ovei*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse piTspiration ami a.sMTt that they, 
feel as though chained to the ground or that they can not in^e a step. It is 
rcmai’kable that in some such cases the open s])aee eaii he chismhI if the indi- 
■ vidual be accompanied by sonic one, even by a (iiild, or if he carry a stick or 
an umbrella! OUier people are afraid to be left alone (mouophobia), espe- 
cially in a closed* compartment (claustrophobia). 

The fear of people and of sociel y is known ant hr opophohia. A whole* 

series of otlier phobias have been deserilM*(l — Istopjmbia. or ll^e fear that high 
• things will fall; pgth opliobia, or fear of diseuM^; sidcrodioinpplmhia, or fear 
of,a railw^ journey; sidcrophobia or astrophobja, fear of iliiinder and light- 
ning.’ ^Occasionally wc meet with individuals who are afraid of everything and 
every one — victims of the so-called pantophobia. 

Thq senses may be disturbed, particularly vision. JVii aching or 

weariness of the eyeballs after reading a few mi mi Its or llashet^of light are 
common symptoms. The irritable eye,” the so-called nervous or iieunvillienic 
asthenopia, is familiar to every family physician. Acijordmg to Ihnswanger, 
the essence of the asthenopic disturbance consists in pathological wmsatiomi 
of fatigue in the ciliary muscles or the medial recti. , 

There may be acoustic disturbances— hyperalgesia wd even true liy^.r- 

“’ftne of the most common of all the symptoms of neurasthenia is the prejure 
in the head complained of by these patienis. 'i'lns symptom, variously dc 
scribed may be d'iffuse, but is morc»frequently referred to some onf rcKioii 

plain of TOarmess on ^ There may 

intercostal neuralgiform ^ ,p,^ Lhialgia may be spontaneous, 

be spots of local tenderness on the spine. J rati mg 

or may be noticed only on numbness and tingling, and 

disturbances of sensahon, parht y ^ neuralgias, esiiecially in eonnoetion 
the reflexes may he increased, v ^ ^ liner nain in tlK 


the reflexes may be increased. ^ _ aching pain in tin 

^th the gemtal t J Lst constant eoiiipbiint in thes.! 

back or m the back of the nee this condition is one of neiiras- 

In women it IS often impoasiblt ^ disturbances of nm^eulai 

thenia or hysteria. It m 'j writings amyoethmui particu- 

actiTity are most pronounced ' toms may be irritative or paretic, oi 

larly plays an Surbanci of coordination are not uncotnmrm ii 

a combination of both. Distu . , , to involve the associatec 

the severer formsi These P . asthenopic lack of accommodation 
movements 'of the eye muscles Showing to insufficient inner 

Droopin^.one eyeUd is very common, probably owmg 
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vation on the part of tlic sympathetic rather than to paresis of the oculo- 
motoF nerve. Oeeaaioiially Itoni berg's sympioiu may be present, and the 
patient, or even his physician, may fear a begihjliing tabes. More rarely .there 
is disturbance of such finely cod^inated acts as vrriting and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re alw^s 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
^be doubt^. 

The refiexes w neurasthenia are usually increased, the deep refle 2 ;e 8 espe- 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupiliqare often dilate, 
and the reflexes are usually normal. There may be inequfidify.of the pupils 
in neurasthenia, a point which Felizaeus has especially eii^hasn^ Errors 
'in. refractiofi are common, the correction of whiclf may give gjjeat relief. 

In another type of eases the«muscular weakness is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding ^sjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the aieemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other %ascs the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
/mdj^ery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteftient'may be followed by increased action of the heart, sometimes asso- 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havb the idea that they suffer from serious disease of this organ. Attacks of 
pseudo-angina may occur. 

Va8o-Tg,otor , disturbances constitute ca special feature of many cases. 
Plushes of heat, especially in the head, and transient hyperasmia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripherid arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insuflSciency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and 1 have on several occasions 
seen pulsation in the veins of the back of the hand. A characteristic ^mptom 
in some cases is the throbbing aorta. This “preternatural pulsation in the 
epigastrium," as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 

•• In women especially, and sometimes in men, the peripheral blo^-v^sels 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expreiwion. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The geoeial featoieg of gostrihintestindl neurasthenia have been dealt with 
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^ fee swtion of nervous dyspepsia. 'I’l.e eonm-di..., of ti.ese cases will, 
dilatation af the stornwh, floating kidncx, and the condition which iJliimrd 
calls §ntjropto8i8 has already been meiitioiied. 

S t xi u i n^ asthenia is a condition in wlml, there is an imtalde weakness 
ofgtM iMVoai organs manifested by nocturnal emissions, luiusual depression 
aftfltdpteMonwe, and often by a distressing dread of impotence. ^IMie mental 
condition of these patients is most pitiable, ami they fall an* eahy prey Uf 
^^nacks and charlatans of all kinds. 

Sporxnatorrhoea ian-the bugbear of the majority. ^riu*v coinpLuu-^f-cwv* 
tjjilJfirt toWfiP, iWftlly without accompanying pleasurable sensations. After 
d ^ fan ation or there may be seminaUdiscliarges. Mu rohcupie ex- 

amination sOQietimes reveals ibe presenee of spenmilozoa. Actual iumnous 
impotence. ia- not ImcommQn. The painful tt'sticie” is a wi'll-known nciiras- 
theme-^phenem^on. In tHfe severer cases, cspcnjially tho.se bcjiriAg llic stig-’ 
mata of degeneration, there, may be evidence of sejoial perversion. 

^ Tn_ forp^lpfl it ia.-oommon to find a tender ovary, and painful or irregular 
meaatmation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the comlilion known a.s 
litjbiSakW, aiid so marked may this be that Sbmc ba\e iiidci'd luadc a special 
form of lithiemic neurasthenia, l^olyuria may be pre.sent, but more com- 
mon in. hysteria. With disturbed digestion the urates and* o.\alab‘s ipay be 
in excess. 

l)iagnorii.*-dR«ycia«iAanw.^ — ^Under this term Janet would separate from 
neurasthenia the eases cliaraeterized by mental, emotional,, and piiNsical dis- 
turbances, imperative ideas, phobias of all sorts, doubts, eufciOdcd will, ilncon- 
trollable movements, and many of the borderland features of the iiisunit.v^of 
young persons. It is really an inherited psyelionenrosis, while ncurastlu^iia 
k- 4 LHmlLuWJquircd. QbBessious of all sorts cliaraclerizc the condilion and 
theae.may be a feeling of unreality aad even of loss of ])ersonality. l,low com- 
plicated the condition may be is shown from ilic following vaiietu's dislin- 
guished by Janet: (1) The doubter, in whom obsessive ideas arc nol very 
precise, more of the nature of a general indication latber Ilian a ' 
such as a craze for research, for explanation, for computing. (“-) 
pi/fot/g, whose obsessions are of a moral nature. Jhcir jl’ ' .'jj 

statement, of exavt truth, of ooiijuralion of "I'’*'™'';; , J'.; 
etc (3) The criminal, wliow oliw;s!-ivc ideas are of IioiiiickIc, llu ft, and othi 
otrt iete The rmjuldie idea is stronger in tins than ,n the other xarieties. 


oven acts, rne impujei^r. — x • u i-u.. <> 

(4) The mjZ.:. 

withTEe obsession. , ....n 

The anxiety conditions and various 
variqjtiea of tic and the '’voiipatoui mum)^ ' il... „u,ori 


as well as the dilTcrciit 
oinpanv m unis-.* 

itai., .,0 .. ■" 

upon faulty heredity. . i,p .liaginwrl from 

». ,.t i,„ s,»,a 

s.'Sts; tilths 
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tion is of the highest importance in excluding other diseases likely to Vb 
confounded with ii That somatic changes occur and*that physical signs are 
often to be made out is very true^ and we owe to Lowenfeld es^ially a (^areful 
discussion of these points, but jthere is nothing typical of patho^monic in 
these objective changes. ^ 

The hypochon^iac differs from Jhe neurMthenic in the excessive psychic 
pathological sensationTTo which he is subject, ia^the 
victim of actual delusions regarding his condition. 

The confusion of neurastlienia with hysteria. is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurastbpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intelleotual eharacteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysteric^ stigmata (^stcrical paral- 
yses, convulsions, contractures, ^moesthesias, alterations in the visual field, etc.) 
arc present, ani the diagnosis is not diffieult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi- 
nite epileptic attacks, but the cases of petit mal may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe- 
cially if therp be no exophthahoDs at the beginning. The emotional disturb- 
ances and the irritability of the heart may misled the physician. In pro- 
nounced cases of nervous prostration the differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of oiganic disease of the nervous system with which neuras- 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spi^ form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
mdy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In. tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difiSculty. The onset of general paresis is often characterized by the appear- 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexfii:y.perbapsJ^t as common. A physician who 
once or twice has seen a case of general paresis ^anse out of what appeared to 
be one of pronounced neurasthenia is too prone- afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp- 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu- 
lation. 4<uhiatory of syphilis or of ehrmue-^leohoHsm or mprphioism 
cated with severe psychic exhaustion should, of coui’se, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

TrirntTnirnt VfmjjJl ^ ttp Mnny patients come under our care a gen- 

eration too late for satisfactory treatment, and it may be impossible to restore 



GENERAL AND FUm:T10NAL DISEASES.' 


1093 


the exhau^cd capital.^ ihe greatosi, caro sliould Ik* (aken in tl\q rcariiig. of 
Chilton of neuropathic prcdisi>osition. Kroni a mtn early a-re tlu*y .should 
belSB^tted to a process of “psychic lianhaiiiijr," oxery clforl luadv to 
strengthen the bodily and mental condition. Kven in mranc> lln* child should 
, ncJt be patnpered. Later on the greatest care .should be e\i‘reis»iHl with regard 
to food, sleep, and school work. Complaints of children should not be too 
Beriously considered. ’ • 

Much depends upon the example set by the parents. A lostless, I'tuaUaaAl,* 
coaataotly complaining mother will rack the nervous system of*a delicate child. 
In some instances, for the welfare of a devclojiing bo\ or girl, the physician 
may find it necessary to advise its removal froirt hoim*. 

/>Vn]/lT»»n qjq ^spocially liable during development to fits of tompiT 
and of emotional disturbaijce. Tlie>c should not l>e too lightly cousideretl. 

chastisement in such tuscs is to be avoided, and loss of 
temper on the part of the parent or teacher i^ particularly pf^rnieious for tho 
•nSMPS system of the child. Where possible, in such instaiicis, the In'st treat- 
ment is to put the olistreperous child imnieiliiil»‘ly to la'll, Mnd if the excite- 
ment and temper continue a warm bath follow ihI by a cook douche may he 
effective. If he be put to bed after tlie bath sli'cp soon follows. 

Special attention is necessary at puberty in both l>oys and girls. If tlioro 
be at this period any raarke<l tendency to emotional disliirhaiice or to intel- 
lectual weakness the child should be removed from school and every car# taken 


to avoid unfavorable intlueuccs. 

BsPSONAL Hygiene.— Throughout life individuals of neurojmlhic prinlis- 
position should obey scrupulously certain hygienic and prophylactic. rules. In- 
tellectual work especially should he judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
belvoided, and such individuals will do well to l>e abstemious in tho use of 
tobacco, tea, coffee, and alcohol, if, indeed, tlicy ho permitted to use these 
substances at aU. The habit, haptflly liecoming very common, of.taking at 
least once a year a prolong.!.! hol.day away from the ordmary onv.nmment, 
in the woods, in the moiiulains. or at the seaslu.ro, should Im urgently .n- 
ioined upon every neuropathic individual. In many instance it .s found to 
be the g^test rdief and rest if the patient can take his holiday away from 

^“Dnrlirordinary life nervous people should, during some portion of each 

uuring to the Iwly. Cold baths, swimming, exercises in 

^y, pay ra^onal attcntiM ^ ^ ^ ; ^^,^ket, hunting, shooting, row- 

th9.ffi«nnasium gardening, sf inaintainiig the general nutrition, 

ing, sailing, and bicycling '*'^ *’* ^ „„iy u> individuals physically 

Such exewises ^ once well established tho greatest care must- 

equal to them. If Many nervous girls have been com- 
be observed in the ordering of o. ^ith regard to long walks. 

pletely broken down by folWing ^^^ „e„rasthouia wheif 

Thkatment ok thk t oNDi . . thoughtful physician. Every 

once established presents a varied pio ^ requiring exactly 

case must be handled upon its own ments, - a ru 

the same methods! In goiMua influences which have led to 

ii • 
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been weakened by injurioui? influences. The general character of the indi- 
vidual^ his physical and social status must of course be consider^, and the 
therapeutic measures carefully adjusted to these. 

The_diaj[no8is having be^ .settled^ the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi- 
cian is absolutely essential, he may expect to get well. He must be told ^t 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet, ^farip 
ftbrna<l^ with a rc^dence foi a month mLisO-ift Sfritaarland, are 

8ympt<»ss~of nervous dyspepsia, ajresidence at one of tho Spas will usually 
'•prove Buffictent. The excitement of the lafge cities abroad sh(^d be avoided. 
The longer the^ disease has lasted and the more intense the symptoms have 
been, tlie longer the time necessary for the restoration of health. In cases of , 
any severity tliQ patient must be told that at least six mont^’ complete ab- 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of ‘course be of benefit, wliich, however, as a rule, will be only 
temporary. ^ 

it will often be found advisable to make out a daily programme, which 
shall occupy almost the whole time of the patient. At ^t he need know 
nothing about this, the case being given over entirely to the nurse. As im- 
j)rovement advances, mpdeiata. physical and intellectual .zeroises, alternating 
frequently with rest and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondenpe, conver- 
sation, and games. In some instances the writing of letters is particularly 
harfiiful to the patient and must be prohibited or limited. Cultured indi- 
viduals may And benefit from attention to drawing, painting, modelling, 
translating^ from a foreign language, thct making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For phaiiTiwfi> pi iihnrh il e enf ii particularly if combined with 
the -chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having flrst been 
gained. If the case. responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the symptoms so important 

in this condition has already been considered. For the irregular painS, par- 
ticularly in the back and neck, the thermo-cautery is invaluable. 

, Hydrotherapy is indicated in nearly every case if it can be properly appjied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatmoit-'TeBidence in a suitalfle gamtarhffii aeoaesery. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapi^y in weight through the ^stematio use of the wet pack. 
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^alt baths are more helpful to sonio pjilimts. 'Plio vniious forms of iloiu'lics, 
partifti foot baths, etc., may be valuable in imlividual can's. 'IMu' J^cotch 
douche is often invigorating in the milder eases. 

1 J.1 1 « • » • *11 •_ ..A i.:_ 


dou^e Ifl Oiien mvigoraiing m tne milder eases. 

iy|<y^j|ihpTapy is of some value, though only in combination with *ps)1*hic 
treatment and hydrotherapy. General and focal faradization, galvanic eloe- 
fj^ fjt j^.and Franklinization may be used; in every case, howcNcr, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should he corrected. 

Treatment by drugs should be avoided as much as ])ossilJe. 'Pliey are of* 
benefit chiefiy in the combating of single synijdoms. A phueho i^ sonu'tinu's 
necessary for its psychic effect. Alcohol, morphia, i-hloral, or c(H aino should 
be given. The fajaily physician is often responsible for the de\elop- 
ment of a irug habit. I have been repcatcHlly slioeki'd h\ the loo^e. cari'le'^s 
way in which physicians inject morphia for a simple headache or a mihl. 

neuralgia. * , . i . . » i i 

i^njgg may be helpful, especially if the indnidual he nna'inie. 

ATgexuCvatLd more often iron, are then indicated. The value of phosplvorus has 
been exaffgeratsd. For the severer pains and nervous attacks some w^alivo 
may occaBionally, be necessary, especially at tbe bcKinniiiR rrf tbe j 

The bromidea, especially a mixture of tbe salta of ann.ionunn, iwiassu.m, and 
sodium may here be given with advantage. An otcasiminl <4 plicMCcIm, 

with the better For the relief of sleeidewncas all (H)si.i1i 1(' iirt'itMir n* 

of opium in pill form may be treatment with opium i>, 

wiU sometimes yield permanent relief. A prolonged trtaim 

however, never necessary in neurasthenia. 

Fa™ anAmNO.-Iu all ag^, and m aU lands, ^member Unit 

useihfiLSLPrds of St. elaborate and beautiful system of fadb 

amid the iEsculapian cult, the m ^ profession, 

healing the world has seen, scien i c m ic of nur 

consciously or ° ^ o creat truth when he said “ He 


consciously or uiicuudv-aw««v > — , 

most valuable assets, and Galen the grenh'st confidcmcc.” ^ 

cures most successfully m whom ' ,,gpll,enia, the weak hrothcra and 

It is in these cases of neurast ic . j ji,o physician comes into play, 

the weak aistera, that the tiJnt he can work just the 

and once let him gain the J^'o/ste. Anne do llcaupn'.. 'I'hrcj. 

same sort of miracles as Our Udj personality in whom the individaa 

elements are necessary: first, a g F (Jrcecc), one of the 

has faith-Christ, Buddha, Ascmkpjjm^t^^ ^^y ^ 

saints, or, what has served the ghrine, a aanctuary, the servue 

ciam aecaudly^-certain ’with a akiltul nurse. '1 lordly, 

temple, TfTua a hospital or its it” attitude of nnnd, 

BuggeetioB y e ithe r of the " only active belief in the 

which is the essence of ^ precious h^n of health is within rcac i. 

assurance of the physician tliat the precio 
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Xm. THE TBAUUATIO NEUBOSEB. 

(Bailway Braia and B^way Spine; Tranmatio Hyiteria.) 

Definition; — A morbid condition following shock which presents Ihe symp- 
toms of neur^thenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine." 

f Erichsen re^rded the condition as the result of inflammation of the men- 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognize the hysterical nature of many of the cases, 
and to Westphal’s pupils we* owe the name traumajtic neurosis. For an ex- 
cellent discussion of the whole question the reader is referred to Pearce Baiiys 
^work. On Accident and Injury; their Eelation to Diseases of the Nervous 
System. ^ 

Etiology. — The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which ’ 
the patient may ti^parently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may' follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who j^as wrecked’ in a violent storm and exposed for more than a day 
in the jigging before ho waa rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

Symptoms. — The cases may be divided into three groups : simple neuras- 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (o) SiaiELft TaiimAna Nbobasthbnia. — The first symptoms usually de- 
velop a few weeks after the accident, which may or may not have been asso- 
ciate with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed, lie dwells constantly upon his condi- 
tion, gets very despondent and low-spirited, and in extreme cases melaili<holia 
may develop. He may complain of numlmcss and tiugUng in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in- weight The physical examination may be entirely^ nega- 
tive. The reflexes are slightly increased, as ia ordinary neurasthenia. The 
pupils may be unequal ; the cwrdio-vascular changes already described in neu- 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail- 
way spine. 

(2) Cases with Mabkeu^tsteeioal Featuhes.— Following an injury 
of any sort, neurasthenic symptoms, like those described above, may devdop, 
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and in addition symptoms regarded a^ cliaradorislie of hysteria. The eiao- 
tionaLdenfent is prominent, and there is hut slight control over the fediugs. 
TI 16 patients have headache, backadie, and \(‘rtigo. A \u>lent Iremoi' may l»e 
present, and indeed constitutes tlie most si rilling feature of the easi\ *In*thc 
ca#e of engineer who devclojicd suhstHpient to an aeeidcMit a series of 
nervous phenomenon, the most marked feature A\as an e\eessi\e tremor of , 
^the entire body; which was specially manifest during emotionul excitement. 
The moat pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hcniiana'sthesia may rn’car as a se(|ucnce* 
of traumatism. This is a common symptom in France, hut rare in England 
and in the United States. Achromatopsia may .exist on the aiuesthetic side. 

A second, more common, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may (icyedop in some of tlu'si^ cases. • 1 oiu*o saw* 
a man who had been struck by an electric <*av, \vhos<‘ chief Hyiiiplom was an 
extraordinary increase in the number of respirations, lie was a stout, ])ower- 
fuUy built man, and presented jiractically no other symptoiii than dyspiuea 
of the most extreme grade. At the time of observation his ri'spi rat ions wcto 
over 130 per minute, and he staled that they had been coiintcdl at over 150. 

(3) Cases in wmcii the Symittoms suggest 0kg a nig Diskahe of the 
Bbain and Cord. — As a result of spinal concussion, without Irictuni or ex- 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disea^ftp, j¥:hich may come ou rapidly or at a lute date. Tn a caw* repoflinl by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally the condition be«ume aggra- 
vated ftnd death resulted. The post mortem showed a phrouic yhcliymenin- 
which had doubtless resulted from the accident. The civr's in this grpiip 
about which there is so much discussion arc llinsi^ which display markiHlmmi- 
Bory and motor changes. Following an accident in which the patient has not 
received extenial injury a condition.of cxc.to.nent may dev op w.lh... a w».k 
or ten days; he compl»ws o£.icadachc and backache, and on «aininalion 
senaonr diatobances are found, cither heiniaimtlieaia or areas on the .km in 
whicSlTLaUon ie much benumbed; or painful and tactile iinpresmonu in.^^ 
be diatinetly felt in certain regions, and the teinp'rature ® . j , • 

distribution may be bilateral and symmetrical m limited 
• j T • ’L fipld of Vision IS usually marked in Hum (Umh, 

and there “‘‘y Ttag’^UT'S 

wnters describe cases of monopie„ .Ration of profound hysteria., 

upon which Charcot lays great or hypersesthesia— with 

The ehmbmation of sensory w un occurrence of contractures with- 

SSShTSS -iZuto -«»»•. "»> '» 

have been regarded “ S„ee occurs is demonstra^ clearly 

wbcli may prove fatal. That t seq eatest 

by leoent post-mortem examinations, me leai-u* r 
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reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, paresis, and exaggerated 
reflexes. 

The anatomical changes in^this condition have not been yery deflnite. 
When death follows spinal concussion within a few days there may be ^o 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form hasmorrllages. Edes has reported 4 cases in which a gradual degeneration 
, in the pyramidal tracts followed concussion or injury. of tl^e spine ; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies u^n cases in which 
organic lesions have supervened upon a traumatic .neiu^sw^ extremely rare. 

Diagnosis. — A condition of fright and exettemant foBpwigg an accident 
may persist for days or even weeks, and then gradually pads Way. The symp- 
*toms of neurasthenia or of hysteria which stbsequdhtiy d^dbp present nothing 
peculiar and are identical with* those which occur uhd^ i^er 'circumstances. 
Care must be tal^en to recognize simulation, and, as'ih these case^ the condition^ 
is largely sub jeqtiye, this is sometimes extremely dffieali In a careful Exam- 
ination a simulator will often reveal himself by exaggeration of certain symp- 
toms, particularly sensitiveness of the spine, and by increasing voluntarily the 
reflexes. Maynkopfl suggests as % good test to take the pulse-rate before, dur- 
ing, and aftEr pressure upon an area said to be painful. If the rate is quick- 
ened y; is held to be. proof that the pain is real. This is not, however, always 
the case. It may require a careful btudy of the case to determine whether the 
^dividual is honestly offering from the symptoms of which he complains. 

A still moi% important question in these cases is. Has the patient organic dis- 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemians^thesia, limitation of the field of vision, mono- 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad- 
der troubles, and signs of sclerosis of the cord are well marked — ^indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognoiis. — A majority of patients with traumatic hysteria recover. In | 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after the 
persistence of the most aggravate symptoms with complete disability of from 
three to five years^ duration. On the other hand, there are a few cases in whicli 
the symptoms persist even after the litigation has been closed ; the patient goes • 
*■ from bad to worse and psychoses develop, such as melancholia, dementia, 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

< The function of the physician acting as medical expert in these cases^, con- 
sists in determining (a) the existence of actual disease, and (h) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out- 
look for ultimate recovery is good except in cases which present the more seri- 
ous symptoms above mentioni^ Nevertheless, it must be borne in mind that 
tranmatio hysteria is one of the nutst intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be pMed by the principles laid down in the preeedins chanter, in which 
the treatment of neurasthenia in general has been described. 

XIV. X)THER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paralysis. 

The periodical -paralysis of the ocular muscles, which may^ecur for years, • 
has already been referred to. A periodical paralysis involving the general 
muscles, also a ‘‘family” affection, may return with great regularity. Gold- 
flam described ‘ twelve cases in one family, the*heredity Ixung through the 
mother. In the United States E. W. Taylor described t‘leven cases in om^ 
family in five genera^tions. •Holtzapple, of York, Pa., reports IG «ases in one, 
family. Six or the number died in an attack. 

The clinical picture is similar in all recordefl cases. The pjiralysis involves, 

•as a rule, the arms, and legs, but may be general below the ni^ck. It comes on 
in healthy persons without apparent cause, and often duriflg* sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within the first twenty-fout ^ours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as k rule, unaffected. 
The temperature is normal or subnormal and the pulse slow, ddic deep re- 
flexes are diminished, sometimes abolished, and the skin retlev^s may bo* 
enfeebled. A most remarkable feature is the extraordinary Yinluction os com- 
plete abolition of the faradic excitability of both muscles and nerves. ^ 

Improvement begins within a few hours or a day or two, 
disappearing completely and the patient becoming pei i c y wc . i<. a . 

• usually recur at intervals of one to two weeks, but they may return i a y^ 
They generally cease after the fiftieth year. There may be sign# of acu o 
dilatation of the heart during the attack In the three cases ^ 

J K Mitchell Flexner, and Edsall, a diminished kreatinin excretion lor 

.n<l .1 .!« 

There was a rise to normal after the attacks. Totassium citrate in 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

Th... t.,», ^dieting 

walk, have been applied by Charco and Wocfi o disease^ e^^^^ 
terized by loss of the power yiocq’s definition is as follows: 

muscular power, coordination ani ^ standing erect and walking 

“A morbid state in which the ^ slldS, of muscular strength,, 

normally is in contrast wilh the in egn ^ „xireinities.” 'I’be 

and of the coordination of tbe olhci and is probably a func- 

condition forms a symptoin group, no a m , • ^ qq reported in 

tional neurosis. . Knapp in f l in women. In 21 cases 

the literature. Twenty- five of icse ^ jn 4 intention psychoses, 

hysteria was jiresent; in 3, chorea; m 2, epilepsy, and , 
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Afl a rule, the patients, though able to move the feet 1^ perfectly when 
in befl, are either nnable to walk properly or can not'stand at allf The 
turjmiices have been very varied, and different forms have been recognized. 
The commonest, according to Knapp^s analysis of the recorded cases, is tlie 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” There is no rigidity, no spasm, no inco- 
ordination. In bed, sitting, or even while suspended, the nAiscular strength 
is found to be good.” Other cases are associated wit^ spasm or ataxia ; thus 
there may be movements which stiffen the legs and give to the gait a some^at 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis alli^ to hysteria.* 

The cases, as a rule, recover, particularly in young persons. Belapses are 
'not uncommon. The rest treatment and static el&tricity shou^ be employed. 


a VASO-MOTOR AND TROPHIO DISORDERS. 

I. BAYlfAXTD^S DISEASE. 

r 

Definitioh. — vascular disorder, probably dependent 'upon vaso-motor in- 
fluence, characterized by three grades of intensity: liQcal.syncope, 

local, asphyxia, and (a^oed or syipaetrical gangrene. 

, Local Syncope. — ^This condition is seen most frequently in the extremi- 
ties, producing th^ conation known as dead fingers or dead toes. It is analo- 
gous to that produced by great cold. The entire hand may be 
t he fingers ; morejCQnuuQ.uly-only one or more of the fingers.* This feature of 
the^ldisease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse- 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indelinile 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. — Chilblains form the mildest grade of this condition. 
It usually follows the local syocope, but it may come on independently. Thp 
fingers and toes are oftenest affected, next in order the ears; more rarely por- 
tions of the skin on the arms and legs. During ia attack the fingers alone, 
sometimes the hands, also swell and b^me intensely congested. In the mobt 
' extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
ePftin of a most excruciating kind may be present. Attacks of this sort .may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence .of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the gene^ health may be very good. 
The condition is always worse during the winter, and may* be present only 
when the external temperatuie is low. 
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'n'West grade of Uiis coudition 
follows tn^ocal m the ehroine cases of which siuall nwrotic.tireas 

^rs ^ of the Hm are quite cicatricial f lyiii repiwtiHl slight losses of this 
iMd. So.^ when tte ears are affectc-d then- may be siiperlicial loss of aub- 
Btan^ at the edge. The severer cases, which terminate in e.vleiisive gangrene, 
Are fortunately rare. & t > 

Jjn^,§A^%lit&fikJJlQ.,.lQCaL asphyxia persists ia tlic fingers. Tlie WriniuHV^pha- 
Igagaa^ or perhaps the'end of only one finger, hetqiji.c^black.icold. and iinmi-’ 
siolg. Tne^^ 4 ln begins to necrose and sn]»erficml gangrenous blebs appear. 
Gradu^ly a line of demarkalion shows itself aiuj a ])ortion of one or more of 
the fingere sloughs away. iThe resulting loss of substance is much li'^s than Ibo 
appearance of the hand or foot would indicate, and a conilitinii >\hieh buiks 
as if the patieijt would loso*all tbc*fing(*rs or half of a foot may result |HM'hapi^ 
in only a slight superficial loss in tiic phalang|i*s. In severer eiLses the greater 
portion of a finger or the tip of the nose may be lost, (liras idnally the diseaso 
is nol confined to the extremities, but alleels symmetrical jiatebes on I lie limbs 
or trunk, and may pass on to rapid gangrene. I’hesf^ wnrre ty]>cs of eiuwjs 
occpr particularly in young children, and ileatli may reshlt witliin three 
or four days. The attacks are usually very painful, aiul ilu‘ motion of the 
part is much impaired. In some cases numbness and tingling tiiersist for a 
longtime. 

The climax of this series of neuro-vascular changes is seen in the feinark- 
able instances of extensive multiple gangrene. Tli^ are most common in 
children, and may progress with frightful rapidity. In the Mcdieo-Cbirurgieifl 
Society’s Transactions, vol. xxii, there is an cxtraordii\ary case Ve|)o#twl, in 
which the child, aged three, lost in this way both arms above the elbow,, and 
the left leg below the knee. There also had been a spot of local gangreie on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.* The cases are more frequent tlian luus been supposed, and an illus- 
tration is given by Weeks, of Marion, Ohio, in which the boy haif rheiiinatie 
pains in' the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). 

There arc remarkable concomitant symptoms m Raynaud s disease to wbicli 
a good deal of attention has been paid of late years. Ilamioglobmuna inay 
ocLr during an attack, or may take the place of .t In aueh instances the 
affection is usually brought on by cold weather. In a case rc|K)rted by 11. M. 
Thomas from niy^clinic, Baynaud’s disease occurred for three sueccssive wiii- 
teraTd Siation with luemoglobiuuria. Tlie attacks were soinc- 

lera ana always m as^e ^ 

times preceded by a chill, bcvtrai ease ^viloidmm Society^ 

appendix to his translation of Raynaud s paper ^ doubtloss given rise 

^Thronaet with a chill, as in Bic ease 

to the idea that the disease is in some waj coiisi-ioiisncsj, 

symptoms, particularly niental t^xi I mentioned willi btemo- 

have also been noticed • g .^re on a cold day would bring 

globinuria had epilepsy with asSy^a and bloody urine. Another 

on an epileptic ^izure with *''® “ liad many attacks of tran- 

patient, tiie subject for on the right side with 

Blent hemiplegia on one side or 
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aphasia. She finally in an attack. Ooofliunnglly r^r>irAlnp^ 

pailicularly anchylfifiil|..and thickening pf .the pUhlangeal ai^calations. 
Southej has reported a case in which mania developed, and Barlow an in- 
stance in which the woman had ^elusions. Per^heral neuritis has been found 
m several, cases. - — — - ^ ^ 

Pathology. — ^The pathology of this remarkable disease is still obscure. Bay- 
iiaud sjjgges^ that the local syncope was produced by a vascular spasm, which 
leems "Bte^T^Thajaaphyxia is dependent upon diktatiag. .capttWiaft.yid 
nna lL ve ins^ prqfeably with the persistence of some degree of spasm jof -the 
smaller arteries. There are two iliffnmnt oemgestion, which 

may be shown in adjacent fingers ;vaDa may nbe> awoBen, of a y|yi4 red qplor, 
Qjctremely hot, the capillaries and aU the vess^ fully dist^ded, and the anaemia 
pr^u^ by pressure may be instantaneously obliterated; the ndjafls»i~fiTi£Tr 
zhay be e^u^ly swollen, absolutely <yanoti6, stone* cold, and tl^ anaemia pro- 
duQgd by pressure takes a long i^e to disappear. In the latter case the 
arterioles are probably still in a condition of spasm. Monroes monograph may •> 
be consult^ for additional details. 

Treatment. — ^In many cases the attacks recur for years uninfiuenced by 
treatment. Mild attacks re^i^^n treatment In the severer forms of local 
asphyxia, if in the feet, the patient should be k^t in bed with the legs devated. 
T he to es should be wrapp^ in cotton-wool. The pain is often very intense 
and may f^tiire^ morphia. Carefully applied, systematie massage of the ex- 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mers^ the affect ed Jimh in^^alt water imd J^&cing one electrode, over the 
spine and tfae other in the water, yitroylycer in hna been warmly Te qy jp j ^ yi ^endod 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandnge, or, better, one of his pneumatic tourniquets, is applied to an exTrem- 
ity tight enough to shut off the aiterial circulation and left for some minutes. 
On releasing the constriction the member ^flushes brightly, owing to the vaso- 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before the vascular constriction in the' affected 
parts will be overcome, and the normal temperature and color return in them. 

IL BBYTJiJBOMELAIjQIA (Bed Neuralgia). 

Definition. — A chronic disease in which a part or parts — ^usually one or 
more extremities — suffer with pm , fiushing, and local lever, made far worse 
if the parts hang down^^ (Weir MitcheU). The name sigiufies a painfui, red 
extremity. 

. Bymptomi. — ^In 1872 (Phila. Med, Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell describ^ the case of a 
sailor, a^ forty, who after an African fever began to have “ dull, heajQCJBS^P?' 
aj: first in the l^t and soon after in the right foot There was no swelling* ati 
first. When at rest he was comfortable and the feet were not painful. After/ 
walking^e feet were swollen. They BCtf^y pitted on pressure, but were! 
purple with congestion; the veins were evei^here singularly ^B&rged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the a^e there was neither swelling, pain, nor flushing.’’ 
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ncuriiin” IVhio nuKSNin 
that there may te irntati® m the cells of the ventral horns the cord at 
wrtam levels. Excision of the nerves passing to the parts has been followed 
by relief. In one of Mitchell’s cases gangrene of the foot followed exciihon 
of four inches of the musculo-cutancous nerve and strotcliin^^ of lire posterior 
tibial. ^ Sclerosis of the arteries was found. Of the 9 which tlie local 

conditions wore studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). , 

I 

I 

nL ANOIO-MEUSOTIC ngmiiMA (Quincke’s Dlaeaae). > 

• 

Definition.— An affection characterized by the occurrence of local oHlcraa- 
tous swellings, more or less limited in extent, and of transient durntioa 
Severe colic is sometimes associated with the outbreak. There is a piarkcd 
hereditary disposition in the disease. 

Symptoms. — The oedema appears suddenly and is usually circumsc^llKMl. 
It mqy appear in the face; thc^lid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the thmt-may bo 
attwked. Usually the condition i s_traaaiejat. a ssociated perliaps *vitb slight 
gastrO'intcstinal distress, and the affection is of little moment. There may he 
a remarkaBTe periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack camcLou every day.at eleven or Jwelvo 
o’clock. The disease may he heredity through many generations. In the 
family whose history I reported, five generations had lKX?n affected, including 
twenty-two members. Tlie swellings appear in various parts; only rarely arc 
they constant in one locality. ThdJiands, face, and ggnitiiUa urc^ the parte 
moat frpnnpn flv affected. Itching, heat, redness, or in some instances urti; 
5, mi precede the outbn^ak. Sudden mdma ..^Jhc larjrmx may prove 
fSw’ Two merater« of the family just referred to d.ed of thia ^mpl.e^mm 
In one member of this family, whom I saw repeatedly m att^, the “we'M 
came on in different parts; for example, the under lip would be ^w'd ^ 
a degree that the Zuth could not be opcne.1. The hands 

^ W fte fingers Ss, sevgn.coIiei 

cases of LeydenVintennittent vomiting may belong ^ Jtly does 

of great mtensity and usually requires morphia. Arthritis apparently doe. 
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lot occur. Periodic attacks of mrdjftlg iiL have also been met with during tho 
mtbr^k of the cedema. Haemoglobinuria has occurred^ in several oases. 

The disease has afEnities with urticaria, the giant form of which is prob- 
ably* the same disease. T^ere is a form of severe purpura^ often with urticarial 
manifestations^ which is also asSociated with marked gastro-intestiipd cris^^ 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination o£ erythromelalgia, Raynaud^s disease, and acute oedema occurred, 
linf^kn condition as a vaso-motor ne urosis, under-^houiniluence 

-which "the peyme abilitv of the vessels is sudSenly increased. Milroy, of 
Omaha, has i^riM cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any jpogressive increase of the 
disease. 

. Some yevs ago I described a remarkable yaso-imotor neurosis characterized 
by s yidling and tumefa ction of the whole arm on exertion. My* patient was a 
man, healthy inf every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary * 
vessels were expefeefl, but nothing was found. * . 

The treatment is very unsatisfactory. In the cases associated with ansemia 
and general nervousness, tonics, particularly la^e doses of strychnia, do good. 

I have seen gf^at improvement follow the prolongedjifi£.pl.ftitroglycerin ; and 
hft tried, in doses of 15 grains thrice daily. 


IV- FACIAL HBMIATEOPHY- 

♦ A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of *the face. The atrophy starts in childhood, but in a few 
casesjias not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,«and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out. Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitehing may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
th^ were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, MendePs alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillaiy branch.^ 

* The disease is recognized at a glance. The facial asymmetry associated 
Mth congemtal wryneck must not be confounded with progressive facial hemi- 
atrophy. Other conditions to be distinguished are : Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant^ and adults; the 
atrophy following nuclear lesions and sympathetic nerve pai^ysis; acquired 
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fflcial hemihyporiropliy, such as in ilm ease n'ctirdiHl hv 1). W. MnnIpiiiuTy, 
which mfty by contrflst give to tlic oilier side ;ui alrophu* apiK*araiu'»*; and, 
lastly, scleroderma (a closely rclatiHl alhvtion), if conliniHl to one siilc of the* 
face* The precise nature of the disease is s^dl doiiUtful. hid it is a suggestive 
fact that in many of the cases the alroph} has followwl the acute infections. 

It ia incurable. 


V. ACROMEGALY. 

Reflnition . — A dystrophy characterized by abnormal praoosses of growtfi, 
chiefly iu the bones of the face and extnanities. 

The term was introduced by Mane, and signilies large ext remit ies. 

EtiolEtgy. — It occurs^ralhcr inon* freijucnlly in womi ii. The alhvljon usu- 
ally begins about the twenty-fifth year, thouglein some instances as late as the 
fortieth. Rl^fluatisni, 8^lnfre,1^dd the s|>(*cdic fevers have p^^‘lMled thi* ile- 
velopment of the disease, but probably havejio sjieidal eonnwtion with it. In 
America many cases have now Ixien Te])orted. 

Symptoms. — In a well-marked case the dist‘ase presenttj ijiost eharacleristic 
features. The feands and foot arc {{roally cnlarnod, but an; nut .Icrornicd, aixl 
can be used freely. The hypertrophy is general, invoKmg all the tissues, and 
eives a curious spade-like character to ilie hands. Tlie lines on tlni palms nrn 
much deepened. The wrists may he enlarged, Iml, Ihe arms arv rarely 
The feet arc involved like the hands and are nniformly ^mlargml. Iho Iflj, 
toe however may bo imieh larger in proixiriion. The nails are iisinil ly noa.l 
and large but there is no curving, and the terminal plmlanges are mil Imlhoiis. 
The heS’increascs in volume, but not as much m proporlnm as the fan-, which 

trophied. The tongue jii ^ , .. bowed— byphosis. 'J’bcbomM 

the disease the spine may be a ac, cm ^ With tliis gradual increase 

in size the skin of the liands „ . . i ;t, i,as not the dry, harsh apiicar- 
slightly altereil in color, coarse, or sometimes wasted. Cliangcs 

ance of the skin in not constant. The gland has been 

in the thyroid have been foimi . enlargwl. 

normal in some, atrophied m ” ^ ’ j disease, has noticed an area nt 
Erb, who has made an im thought possibly due to the per- 

dulness over the manubrium ’ jj^adache is not uncommon. Somno- 

sistence or enlargement oE m . ’jfenstrual distiirhaiiec may occur ear y, 

lence has been noted in many . , ,„,Bionw are common. Ilcrlcl hii* 

and there may be "wl prescnted eye omphea mns In 

analyzed 175 recorded •*'' .,irected— usually atrophy, rarely 

S-fonrths of these the «P<'%77^X aa "arly sign- 'ri«^ 
neuritis. Bitemporal gars, 

peraiat for fifteen, twenty, or 
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Pftthologioal Anatomy .-^To April, 1902, there were 262 cases on record 
^with 71* autopsies, in only 4 of which the pituitary gleftid was not®involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid ^as 
normal in 5, hypertrophied in 12^ the thymus- in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s £as6 th% 
keaii was enormous weighing 2 pounds 9 ounces. 

^ « Owing to tho remarkable changes in the pituitary gland in acromegaly, it 
, haa been^suggested that the disease is a nutritional disturbance analogous to 
myxcedema, and caused directly by disturbance iA the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui- 
tary body is a very " complex ojgan, consisting of an anterior secreting glandu- 
lar organ; a water-vascular duct; a posterior, sensitive^ nervous lobe, of which 
the last two — ^namely, the duct* and the nervous lobe^were morphologically 
w^l developed and functioned in ancestral vfertebrafbs, but have Jwcome oblit- 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dijeJ is obliterated "and the gland changed into a ductless 
gland ; the secretion becomes an ^ internal secretion,’ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease fiends weight to thfe view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro- 
megaly are one and the name disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been " strong 
men ” and wiestlers, h^ve become acromegalic, and the skulls of some notable 
giant^» show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body, — ^the so-called giant growth, which does 
not appear to have any connection with acraraegaly. 

Tratmebt. — The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of I^erpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Dsfobhakb {PageVs Disease). 

Definition. — A disease characterized by "enlargement and forward pro- 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread- 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bgwing of the legs.” , 

, If is a rare disease. I have seen only 4 cases — 1 in Philadelphia, which 
is figured in AshhursPa Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, John.s 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson.^' Careful studies 
have made b^ J. C. Wilson, by Elting, and by Steele, and 
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dia^osis 18 readily made. The feature's given in the defi- 
mtion make up a most ^ical picture. As Marie states, in J’ngct’s disease the 
^18 triangular with the base upwanl; in acromegaly il is qv.dd or egg-sliamxl 

snapecL iTCatnieiit bccdis to bo of no avafl. 


Hypektropiiic Pulmonary Artiiropamiy. 

Marie has given the name hypertrophic pulmomry OHleo-arthropathy to a 
remarkable disorder, firsVrecognizcd by Bamberger,’ charaotoriz*;^! by enlarge- 
ment of the hands and feet, and of the ends of the longlmnes, vhieily of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the Ikuios of 
the skull and of the face are not involved. The terminal phalanges an/itiueh 
enlarged and show both transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has IwHiii 
associated with some long-standing affection of the bronchi, lungs, or ])loura 
(hence the name pulmonary osteo-arthropathy) , of which sarcoma, clironic 
bronchitis, chronic tuberculosis, and empyema have been the most frpijuent. 
There ire several instances in which tlie atfection has developfjd in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer has re- 
ported 4 cases from iny clinic and has collected 55 typical cases from the 
literature. Forty-three showed preceding pulmonary affection; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrheea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests th^t 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Tliorburn thinks that it is a chronic tuberculous affw;- 
tidn of a large number of bones and joints of a benign tjrpe. 

Leontiasis Ossea. 

In a remarkable condition known as leoniiasts osiea, there is hyp^ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums^ but Allen gtarr’liafl 
•ecehtly reported an instance in a woman, who presented a slowly progressing 
increase 'in the size of the liead, face, and neck, the hard and soft tissues Both 
being affected. lie has applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injur^ 
there may be osteophytic growths from the outer or inner tables, which in the 
latter situation may give tlie symptoms of tumor. 

OsTEoaENESia Impehfecta {Fragilitas Ossium). 

This is a systemic disease of the foetus in which the normal osseous develop- 
ment dc«8 hot occur. At birth there is marked fragility of aU the bones. There 
may have been intra-uteri ne fractures which have united and show large cal- 
luses. The extremities are often bent and deformed. The maiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive an^ that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

»Achondropla8Ia (Chondrodystrophia Fcetalis), 

Achoddroplasic 'dwarfs are easily recognized. They arc well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet ; the 
head and trunk are of about normal size, but the extjjemities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The impoiiant point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the uln^ and tibia (rhizomelia) . The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaFcurves, as in rickets. The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulas are short, the fibulae 
longer than the tibiae, and the pelvis is contracted ; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con- 
nective tissue from the periosteum, which seems to send in a band of tissue 
£(broB8 the end of the diaphysis, thus preventing its increase in length, and 
causung premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it is certainly not always a purely 
foetal disease, *f or it ca* continue its development during infancy, and we have 
had one case under observation which woi^ tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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VL SCLERODERMA. 

fcom riitoSioCr ”■ 

1 , 1 recoguizofl: the cireuinsoril.iHl, whid, i-.,rr(N„on.ls f. IJio 

Aaa-», ™i to .n,i 11„ ..‘rb';* ll it , 

The diseaw affects females more fre<|uontly Hum mal»-s. 'I'li.' cast's occur 
most commonly at the middle period of life. .The ,ckrn,m newthruu, is a 
different affection, not te be confounded with it. 'J'he dis,>ase is more com, non 
in the United States than statistics indicate. 1 have had 20 cases under ohser- 
vation in tii^^past fifteen years. * 9 

In the (irannscrihfd form there are ])jiic*Ju*s, rnii^iiijr frnin a fi‘\v (‘(‘iitiino- 
tres in diameter to tlie size of the liiuid or hiij^er, in whieh the skin has a 
waxy or dead-wliite aiipearanee, and to tlie toneh is hrawnv, hard, and inehislie. 
Sometimes tliere is a preliminary Inperamiia of the stim'and snhse(|ii(‘nily 
there are changes in color, either areas of pigmentation or of complete aln)p]iy 
of the pigment — leiK'oderrna. ^fhe sensory ehangt's an* rarely markcMt. 'fhe 
secretion of sweat is diminished or entirely abolished. The diNeasc* is more 
common in women than in men, and is situated most fj’e<|ii(‘ntly about the 
breasts and neck, sometimes in tlie course of the norvis. 'J’he patehes may 
develop with great rapidity, and may jiersist for months or years; sometimes 
they disappear in a few weeks. * * 

The diffuse form, though less common, is more serious. lt^leve>»ps first 
in the extremities or in the face, and llie ]»jiti(‘nt notices that the sl^in is 
unusually* hard and firm, or that there is a sense of stilTiiess or t(‘mion in 
making accustomed movements. Gradually a ililTuse, brawny iiiduraiion dci- 
velops and the Askin becomes firm jnd hard, and so united to llui siihciiianeoiis 
tissues that it ean not 1 m* ])icked u]) or [uiieluHl. The skin may fook natiiial, 
but more eommouly is glo'^'^y, drier than normal, ami iimisiially siikhiIIi. With 
reference to the loealizatioii, in (Wi ol)S(*r\ation> the <lisease was iiiii\(‘r^al ; 111 
203, regions of the trunk were atri*eted; in 103, parts of tin* head «>r faci*; 
in 287, portions of one or other of the upper eUremities; ami in 122, portions 
of the lowTr extremities. In SO eases then* were distiirham*es of sen, -at ion. 
The -disease may gradually extend and involve the skin of an entire limh. 
When universal, the face is expressionless, the lips can not be moved, niastiea- 
tion is hinaered, and it may become estreinely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the e\(ri>ine 
induration of the 'skin over the joints, neinarkable vaso-motor (lisl.irbaiKfs 
are common, ns extreme cyanosis of the hands and kgs. In one of my cases 
tachycardia was present. The disease is chronic, lasting for months or years. 
There are instances on record of its persisfcncc for more Ihnn twenty yr-a^. 
R^very may occur, or the disease may he arrested. One of my patients 
with exLsive involvement of the face. ears, an.1 h,|jiuls, is now en years 
after the onset, very much better; the skin of the face is supple ««‘l 
are much less indurated. The patients are apt to succumb o pulmona^ 
complaints* or to* nephritis. Rheumatic troubles have been noticed m some 
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instances; in others, ^ an ifistance of 

it, as in 2 cases described by Stephen Mackenzie. J 

the diffuse form in ^i^ifive scleroderma of the arms and 

of the fingers, and m which, w^th extensive scleroaerm 

hands and face, there /"f ' entato^ of the skin may be as 

a“.S ^ 

?„S y sim.r.r ti. that .hich occur, in the hand has not been ; J"” ■ 

L:’brL„d .t,. 

“'‘‘Treatm.nt.-Tho patienta require to bo warml, clad and to bo gu.rM 

?f:™ baTSS-d .“.“5“ aptoSr, “''Tb.,^ 

™:er:»p— r 

hppame softer and the pigmentation much less intense. Salol in lo 
day is'^sfated to have been successful in several cases. 

Ainhum. 

Here a brief reference may be made to the remarkable ti;opWc lesion dc- 

mation or pai^, the toe falls off. The process may last ^^Yepherd aM^Mor- 
been reported in America by Hornaday, Pittman, F. J. Shepherd, 

rison. 
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DISEASES OF THE MUSCLES. 


1. MYOSITIS. 

Definitioii. — Inflammation of tlie voluntary muscles. 

A primary myositis occurs as an acute, siMiacute, or clirosie ad’eetion. It. is 
seen in two forms — the suppurative and non-suppuraiive. 'TIk- foniu'r variety, 
known as infectious myositis, is especially freipient in wlicre, according 

to Miyake, some 250 cases have been re|)orted ; hut he claims, that sonu* of tlu‘S(‘ 
examples belong to other affections. Miyak(‘ p(;rsonalty saw 55 l asi's in .lapan 
during twenty-one months’ practice, and took cultures froii) all hut one of 
them. In 2 cases the results were negative, but in 27 a pure cultun* of tlu^ 
staphylococcus pyogcmes aureus was obtained, white in anbthm* tlu; streptococ- 
cus and in 2 moi’o the albus with the aureus was grown, hlu' malady may 
involve one or many muscles, and is usually sudden in its onset, ^d’here is also 
high fever and marked prostration. Subsequently absceasi's ocuur iq the in- 
durated muscles, and pycCrnia may ensue if the implicatcMl muscles are not 
thoroughly evacuated. Of the second form a number of charact(irisii(^*(‘ases 
have been described of late years under the term dcHinato-myositis. dh(‘re hav(i 
been two examples of this disease at the Johns Hopkins Hosiiital. ddu; muscle 
inflammation is here multiple, am! is associated with mdema and a dormatitis 
The case of E. Wagner may bo taken as a typical example. A tulxn-culons Imt 
well-built woman entered the hospital, complaining of stillness in Uie shoul- 
ders and a slight cedema of the hack of the hands and loroarms. 1 1, ere was 
pariesthesia the arms became swollen, the skin tense, and the muscles lelt 
TgC Ciradnally the thighs became allectcd. The disease - « “ 
months The post mortem showed slight pulmonary tuh. uiil .ms, a l tli . 

1 ’ .nt the crliitoi the calf and abdominal muscles were stilt and firm, 
muscles except the glutei, tne , proliferation of the intor- 

but fragile, and t been reporteil by 
stitial tissue, and fatty degenera. * , nflioiN In the case reported 

Unverricht, Hepp, Jacoby, of Hew ’ Pmder and there was slight mdeiihi 
b, .lacbjlbe w™ m ntb U.»«b ,l»,, 

Of the skin, ad.e cases iisua ly hist from t,nderncss of the 

are instances in which suggest trichinosis, and indeed 

muscles, the oedema, and • 'The nature of the disease is uif- 

Hepp speaks of it as a 'Resent wl mar disorders of sensation and 

known. One of Scnatoi s ^ ^ suggests that some of these cases 

has been named, neuro-niyositis. . ^ ^ t The differentiation 

were examples of acute progressive muscular atrophy. 
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from tricliinosis is possible only by removing a portion of tbe muscle. It 
has noiFyct been determined whether the eosinophilia deBcril)ed by Brown is 
^peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial Iwemorrhages between the muscle fibres and in tjie pres^ 
saice of circulatory symptoms caused by the implication of the cardiac muscle, 
ltds known as polymyositis lisemorrhagica. About 12 cases have J[)een reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of ‘the affected muscles, redness of the skin, and 
slight fdver, or with small nodules in the muscles Which appear and disap- 
pear. After subsiding an induration remains, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti- 
mately involve a majority of the 'skeletal muscles. Nothing is known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 

• C 

c 

n.* MYOTONIA (Thomsen’s Disease). 

• 

Deflnition.-ir^An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The dit^easc received its name from the 
physician who first described it, in whose family it has existed for five gen- 
erations. 

' While thesdisease is in a majority of ca.ses hereditary, hence the name myo- 
tonia congenita, thdre^are other forms of spasm very similar which may be 
acquyed, and others still which are quite transitory. 

Etiology. — All the typical cases have occurred in family groups; a few 
isolated instances have been descrilwjd in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re- 
corded case#, 91 wore males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. * 

Symptom!. — The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
s^nd or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs are those usually 
implicated ; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental weakifips. Tbe 
^sation and the reflexes are normal. G. M. Hammond has reported th^* 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The conditidll of the muscles is interestiitg. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to tlie size. Krh hus deserilMMl 
a characteristic reactiem of the nerve and imiscle to tlie cleetncal cnrrfiits— 
the ap-called myotonic reaction, the chief feature of wliieli is that norinally * 
the contractions caused by either current at^in tlioir inaxiinuni slowly *and 
r^ax sloT^ly, and vermicular, wave-like contractions pass from tlie cathode to 
the anode. 

The disease ds incurable, but it may l)c arrested tcni|)ornj*ily. The naturv 
of the affection is unknown. In the only autopsy made IVjcM-ine and S«)tti>s 
have found hypertrophy of the primitive libros with mult H)lical ion of the 
nuclei of all the muscles, including the diaphragm, but not the heart. 'I'he 
spinal cord and the nerves were intact. From, Jacoby's latent studies it. is 
doubtful whether those changes in the muscles arc in any way characjeni^l'c 
or peculiar to the disease. J. Koch, however, has found, in addilion to the 
muscle hypertrophy, degenerative and regenerative changes pn*scTit. which lu? 
considers sufficient to account for the myotonip disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the alfwlion as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metalM>lism. 
No treatment for the concl/tion is known. 


ttt PAROrrOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich. cbareotcrize<l by clonic 
chiefly of the muscles of the extremities, occurring cither consliinilj or 

^"STascs have been chiefly in males, and the di«iasc 1ms Klow<-;l 2';; 
tional disturbance, fright, or straining Th^ 

and may vary from fifty to aisHirbiiif.es. 

tonic spasms occur. They^/tZ^C 

In the intervals between the atteks _ i._t . y,c body is losscd about, 
the severe spasms in bed. (iucci has doscrilKd 

and it is somelimcs diffteult to keep p generations, 

a family in which the ^ f ^ crencrations. Acconling to this 

Weiss has also noted heredity ^ paroxysmal wmtraci ions, 

author the essential *^1* of muscles otherwise normal, wbicb t.i'asc 

usually symmetrical and v^hical nor sensory disturbaiiros. The con- 

during slwp. There are neither py bicalnoi^*^n.^^y^^,^^j^^^^^ 

dition is most common in electric chorea (Henoch), Uc 

mond groups this disease with tic, under the name of myo- 

non douloureux of the face, m ^ ^ pathological mamfeste- 

« ->»>“ »■ 

IV. MYASTHBNIA GBA.VIS. 

, • . BrWJoldflam’a 

(Asthenlo Bullmr Paralysw. PamnlH-ll and Kdwin Hram- 
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affected. The muscles innervated by the bulb are first affected— those of the 
eyes^ die face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe icases 
parilysis may persist. Tiie myajthenic reaction of Jolly is the rapid exhaus- 
tion of the muscles, by faradism, not by galvanism. There are mark^ rem^ 
»8ions and fluctuations iu the severity of the ^ptoms. 
r Examination of the nervous system has revealed noT abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
and Streeter have desoribed an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. I^ink has recorded similar findings. 

The diagnosis is easy— from the ptosis, the faoial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje' intensity of 
the symptoms. Of the 60 caseB„23 ended fatally. The patient may live many 
years; recovery fnay take place. Rest, strychnia in full doses, massage alter- . 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA OONOENITA. 

{Oppenheim's Disease.) 

A congenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenheim called the disease myatonia, but this is pho- 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English 'writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
giv4 the following definition : A condition of extreme flaccidity of the mus- 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio- 
ration. There is great weakness but no absolute paralysis of any of the mus- 
cles. The limbs are most affected; the face is almost always exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spinor’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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AbuU, 1090, 1009. 

Abdominal typhus, 67. 

AbduoenB nerve (see Sixth Nerv|), 1016. 

Aberrant thyroid gUnds, 704. 

Abortion, in relapsing fever. 111; in smallpox, 120; 

in syphilis, 278. ■ • 

Absoees, atherorAtous, 849; of brain, 993; in 
appendicitis, 616; in glanders, 264, of kidney 
(pyonephrosis), 703; hepato-pulmonary, in 
amoebio dysentery, 6; of liver, 4, 663; of lung, 
040; of mediastinum, 662, of parotid ^and, 441; 
of tonsils. 446; perinepliric, 71^ cerebral, 993; 
pynmio, 216; retro-pharyngeal, 444; tropical, 4, 
663. 

Aoanthooephala, 61. 

Acardia, 843. 

Acarus scabiei, A. folUculorum, 62. 

Accentuated aortic second sound, in chronic 
Bright’s disease, 698; in arteno-sclerosis, 862. 
Accessory spasm, 1030. 

Aoephalocysts (see Hydatid Gtbts). 

Acetonssmia, 418. 

Acetone, 416; tests for, 416. 

Acetonuria. 682. 

Achondroplasia, 769, 1108. 

Achromotopsia in hysteria, 1081. 

Achylia gastrica, 493. 

Acne, from bromide of potassium, 1066; rosacea,^!. 
Acromegaly, 1105; and gigantism, 1106. 
Aotinomyooeis, 263; pulmonary, 264; cutaneous, 
266; cerebral, 265; digestive, 264. 

Acuta bulbar paralysis, 905. 

Acute yellow atrophy, 538. 

Addison's disease. 756; asthenia in, 758; pigmenta- 
tion of skin in, 757. 

Addison’s pill, 281; keloid, 1109. 

Adfnie, 789. 

Adenitis, in scarlet fever, 1 36 ; tuberculous, 306. 
Adenoid growths in pharynx, 447. 

Adherent pericardium, 782. 

Adhesive pylephlebitis, 542. 

Adipoeb dolorosa, 432. 

AdrenaliUs, acute hsmorrha^c, 760. 

Adrenal insuffidency, 700. 

Adrenals, in AdcUson’s disease, 757. 

Aegophony, 177, 647. 

Aerophagia, 490. 

Aostiyo-autumnal fever, 20. 

Afferent system, diseases of, 886. 

Ageusia, 1086. 

Agoraphobia, 1089. 

Agraphia. 969. 

Ague, 10; ffa kt (see EmikBoiD Splun), 23. 
Ainhum, 1110. , 


Air-huiiger” in dialwtes, 417. 

Akinesia algera, 1090. 

Akona, 495. 

Alhini. nudules of, 844. 

^*635^*”' “ alU^ 362; of the lui^. 

Albumin, tests for, 673. 

Albuminous expecloraUon 4n pleurisy, 064. 

Albuniinui^, 672, of ailulescence, 072, in a|i- 
pendiritis, 615, and yfe^ assurance, 675, ryclic, 
672; dietetic, 073; febrile. 07;i, funrlionnl. 672; 
in ucuto Hrighfs diseaHe«6H8; in rhronir Itright’s 
disease, 693, 698; ui diaWlm, 416, iii ili|ilillirrin. * 
284; in epilepsy, 1062, in erysiiielas. 212, in 
gout, 406; intermittent, 67.1,^ in inalarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola. 119, ne^irolic, 673; 
orthostatic, 672; paroxysmal, 673; pliysiologicBl, 
672; prognosis in, 075; in yolhtw fever, ZM. 

Albuminuno retinitis, 1007 

Albuminuric ulceration of the Isin^ls, 602. 

Albumosuria, 674; myelApathic. (ff4. e 

Alkaptonuria. 081; arid ochronosis, 681. 

Alcohol, effects of, oy tlie digestive systeng 370; 
on the kidneys, 371; on the nervous sysUfn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 360; acute, 360; and tuberculutdM, 871; 
chrome, 360. * 

Aleppo button, 0. 

Alexu, 050. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocheiria, 801. 

Alopecia, m syphilis, 268. 

Alt^ating paralysis (see Crohbcd Paralthu). 

Altitude, effects of high, .366. 

Altitude ui tulieroulofds, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxic, 1008; 
unemic, 684, 699; in hematemesis, 489. 

Amblyopia, 1008; tobacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Ammba, dysenteriic, 2; in liver absoen, 2, 563; ig 
sputa, 6. 

Amoebic dysentery, 2. 

Ammonuemia, 706. 

Amnesia verbalis, 950. 

Amphistome, 27. 

Amphonc, breathing, 331, 659; echo, Ml. 

Amyloid disease, in phthisis, 821; in syphilis, 269; 
of kidney, 702; of liver, 571. 

Amyosthenii, 1089. 

Amyotonia, 1114. 

Amyotrophic Uteral iclerods. 901. 
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Aluemia, 718; aplastio, 720; bothriocophalui, 80; 
ia uilMrlo9iomiaBi8,46; from Bilha»is.27; of the 
bndn.OM; in chloro8ia,722; from gaitric atrophy, 
462: from hemorrhage, 710; rainer’a, 44; brick* 
malwr’a, 44; tunnd, 44; fronv Inanition^ 721; 
from lead, 370; Idiopathic,^; in gaatrio cancer, 
482; in gaatrio ulcer, 476; general, 710; local, 
718; in Hodgkin’s duease, 741; lymphatica, 730; 
^mountain, 300; is mdarial fever, 23; in rheuma- 
tiam, 222; in ayphilu, 208; in typhoid fever, 76; 
, (dmary or eaaential, 721 ; progrenive panidoua, 
724; pseudo, 718; Oecopdary or lympiomatio, 
710; of spinal cord, 034; splenic, 762; toxiO|721. 
Anemic murmurs (see HiUac Mobmubb). 

Anemic necrods/ 823. • 

Anesthesia, dolorosa, 030; in hematomydia, 036; 
in hemiplegia, 073; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,801 ; in Morvan's disease, 
^ 044; paralysiBt^OOO; pneumonia, 186; in railway 
spine, 1007 ; in pnilat^ kdons of the cord, 033. 
A n dg e sia In hysteria^ 1080; in Morvan’s disease, 
044; in syringo-mydia, 043. 

Anarthria, 066. 

Anasarca (see DBOPevV 
Anchmeromyia luteola* 66. 

Aneurism, arterio-venous, 864, 866; drsoid, 
863; cylindrical, 863; dissecting. 864; onfeolio, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta. 8^; of the branches of the 
abdominal aorta, 866^ of the cerebral arteries, 
082; of Che ccdiac axis, 865; of heart, 830; of the 
h^tic artoy, 865; of the renal artery, 866; of 
,,the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 
866. , ' 

Aneurism, of thoracic aortar 866; hannorrfaage in, 
850' pain in, 868; TufneU’s treatment of, 861; 
unilf:teral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 
Aneurismal varix, 865, 

Angina, crural, 863; Ludovid, 444; simplex, 442; 

suffocativa, C03; Vincent’s, 201. 

Angina pectoris, 830; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngioehoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 544 
Antdo-neurotio mdema, 1103 
Angio-solerosis, 861. 

Anguillula aceti, 61; A. sterooralis, A^ Intestinalis, 
61. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle dtmuf, in hysterical paraplegia, 014, 1070; 

in spastic paraplegia, 000; spurious, 1070. 
Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Xnwexia nervosa, 406, 1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism (rf, 060. 

Anterilr crural nerve, paralyila of, 1088. 
Anthomyla canioularis, 66. 

.Anthraeods, of lungi, 631; of Uver, 660; and 
tuberenlods, 032. 

Anthrax, 262; bacillus, 262; in animals, 262; ex- 
ternal, 288; Internal, 264; In sum, 268. 
ABthropophobia, 1080. 

Anripnaumoeoedo serum, 101. 


Antitoxin of diphtheria, 106, 200; of pneunmnla, 
101; of tetanus, 264. 4^ 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysftrioal, 
668. 

Anudt imperforate, 621. 

Aorta, aneurism, of, 865; double, BW; dynanio 
pulsation of, 860; throbbing, 804, 1000; tuber- 
ouIosIb of, 340. , 

Aortic inoompetenoy, 706; sudden death in, 800. 

Aortic orifice, congenital ledtms of, 846. 

A(»11o stenosis, 802. 

Aortic vslvM, bicuspid condition of, 844; in- 
suffioienoy of. 706. 

Apex pneumonia, 182. 

Apha^, 066; auditory 058; hereditary, 060; in 
infantile hemiplegia, 086; medioo-lei^ aspects 
of, 060; motor, 000; in phthisu, 334; prognods 
off 061; sensory, 058; subcj^rtical-motor, *000; 
Buboortioal sensory, 060; in typhoid fever, 86; 
tests for, 000; transient, in migraine, 1067; 
visual, 060. 

Aphemia, 066. 

Aphonia, hysterical, 1081; in acute laryngitis, 607; 
in adduotol paralysis, 1028; in pericardial 
efiudon, 770. 

Aphthie (see SroMATim, Aphthous), 434. 

Aphthous fever. 307. 

Apoplectic habitu*, 060; stroke, 060. 

Apoplexy, capillary, 078; cerebral, 006; ingravcR- 
oent, 070; meningeal, 036; spinal, 030; pul- 
monary, 618. 

Appendicitis, 512; acute catarrhal, 613; chronic, 
613; obliterative, 613; gangrenous, 613; puru- 
lent 513; relapsing, 616. 

Appendicular colic, 614. 

.Appendix venniformis, perforation of, in typhoiil 
fever, 67; fecal concretions in, 613; foreign 
bodies in. 613. 

Apraxia, 050. 

Ai^roeexia. 447, 460. 

Araohnlda, paradtio, 62. 

Arachnitis (see MBNiNams), 026. 

Aran-Duchenn 0 type of mttscular atrophy, 001, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Arcus senilb, 827. ^ 

Argas moubata, 63. 

Argyll Robertson pupil, 1014; in ataxia, 880; in 
general paralysis, 807. 

Arithmomania, 1064. 

Arm, peripheral paralysis of '(see Paraltbib or 
Brachial Plrxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380, 1002. 

Arsenioal pigmentatiop, 880; in ohorea, 1060. 

Arsenical poisoning, 3^; paralysis in, 380. 

Arteries, diseases of. 847; oaldfioation of, 847; 
degeneration of, 847; tuberculosis of. 349. 

Artsrio-capillary fibrous, 847. 

Arterlo-sderosls, 847; diffuse, 860; in lead-peison- 
ing, 378; in migraine, 1067; nodular form, 840; 
in phthiiia, 337; senile form, 86Q. 

Arterio-venous aneurism, 866. 

Artoitis in typhoid fever, 60, 78; lyphllitfo, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 2^7; in gout, 404. 
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uute. In Infante, 236; mnorrhimi, 282- 

hr? rSh' “"bnMpinal rMningiti, 

163; m ;^oAa. 1044, in UenA., 146; in (ly»ntery 
246;,in hcmaphilia, 749; in Malta f«.r, 248; in 
■dmU-POX.IM; in tabes doraaliB, 892; mulUple sec- 
ondary, 226; m i)un)ura, 744; rheumatoid, 380; in 
^oarl^fexpr, 135; neptic, 225; in typhoid fever. 89. 

ArtWtiB deformans. 389, acute. 226; as a chronic 
Irifeotion, 390; in children. 303; ncneral progres- 
rive form. 391; Heberden’t nodes in. 301; roIaUon 
of, to diseases of nervous system, :«0; partial or 
mono-articular form. 302; vertebral form, 392. 

Arthropathies in tabes. 892. 

Arthropathy, hytmrtrophic pulmonary, 1107. 

Asoariasu, 38. 

Asoaris lumbricoides, 38. 

Asoltoa, 689, 692; from cancerou# peritonitis, 588; 
from cirrhosis of tlie liver, 550, fmm syphilis of 
the liver, 276; in cancer of lhe«liver, 569; m 
tuberculous perAonitis, 311; physical signs of, 
689; treatment of, 502. 


Ascitic fluid, chylous, 50(1, serous, 50U; Imii- 
orrhaffio, 500. 

Aspergillus, in lung, 324; fumigadis, 014. 

Asphyxia, local, 11(X); death by, ii^ phthisis, 338; 
traumatic, 662. 

Aspiration, Bowdttch’a conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, m 
pleuritic effusion, 653. 

Aspiration pneumonia, 621 . 

Astasia-abasia. 1090, 1090. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, .504, I^yden’t 
crystals in, 011, 013; rcual, 000, 684, thymic, 
500, 772. 


Astrophobia, 1080. 

Atavism, in luemophilia, 748; in gout, 307. 

Ataxia, cerelicllar, 954; cercliellar-heredo, 922; 
in diabetes, 418; horcflUary, 021 , in progressive 
purosis, 898; lixjoniotor, 880; after siiinll-pox, l%l. 
Ataxic gait, 890, iiuraplegia, 020. 

Atoxie vanolii 4 ue, 120 
Atrlcctnsis, pulmonary, 622. 

Atcliosis, 774. 

Atheroma (see AaTLHio-srLKnoBis and Phlebo- 

Ba.KUOAls). 

Atheromatous abscess, 840. 

AthotoBU,087; bilateral or double, Oil; hysterical. 


Athlete’s hefert, 797. 

Athyrea, 766, 768. • 

Atmospheric pressure, effects of, 037 
Atremia, 1000. 

Atrophy, acute ydlow, of liver, 538, of brain, dif- 
fuse in general paresis, 806; of brain, unilateral, 
088; of muscles, various forms of, 907 , progresavo 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressivo neural. W16 
Attitude, in pseudo-hypertrophic muscular imralysu, 
OOrf; in paralsmiB agitaiis, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertlgb. f024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infeotion in tubercalosiB, 207. 

Automatiam, in petit malgl.062. 


Autumnal, catarrh, 591, fo\cr, 59. 

Avian tuborculoKis, 284 

Axoiies (axis-cyhiidcr processes), 867. 


Babinski syndrome, StiO. 
hnrceHi’a sign, 0J7. (MO 
Bacillary lUseiitcrj .*242. 

Bacilliiria m tjphnid fi-xor, 88. 

Bacillus of Achalmc, 221; II nnlhraris, 252; B* 
boliiliims.iWl. ofcholci9.228. U .■olin.minuifla 
— ilisiiiifiion fnmi txplimd b.i. ilbis, irf), m l^p. 
passages, .545, m heics ijJ sm Uiiiks, .505. m fiif ‘ 
nernisiH mfli colitis, •.570, in iH'ritomtis, .581, 11. 
diphthenip. 191, 44.5. 11 d\Hentcri.c. 24.1, ll ci’ite^ 
ntidis, ;|pi; II Mexner-lliirris,^ 2t.(. II huh (H 
aerogenes papsuIutiiH),iii iMTit..mti'4,.5.sl ; m pnou- 
motliorax,6.58, in piicimialiina, tKS2, nepnemno- 
pcricardium,78.5. B Klcbs-lsiemcr, 101. toxinuf 
196, B. of glanders, 2t»l , B. of UBOiicnsn, 1.5.1, 21t9 
B inaliooping-ixmgh. 140; B of Icpnisv, 3lit), H. 
ofplfgne,239, 11. of tetnnys. 2.50, 11 pyocyaiieiis 
21.5.216, 11 lepra*, ;ir»0, 11 in.illci, Jtil , 11 |M>stls, 
2.19, pneumonia', 168, 623.41 .'■iliigii, 213: B. 
tuberculosis, 285, 61 1; •diagnostic \nhic of, :i.1.5; 
distribution of, 2Sti, m spiitiini, 32.1, mothiHls of 
dctiM'tion, .123; outside till* Unlv, 28tl, modes of 
growth of, 286; D typhosus, 50. B. vurorus, 190; 

B "Y.” 214 

**Back-«tn»ke” of heart, 795. 

Baeteneimu, 214. 

Bacteria, pniteus group in *liarrhii*H, 505.* 

Bai'terium, c^di commune (rH*n BauUiUH Cou 
O ouMiiNis), U.'solamforum, .‘184. 

Balanitis in diabetes, 417. 

Balantidium coh, 26. • 

Ball-thnunbiis in loft yiirrclc, 809. 

Ball-valve stone in common duel, 553. 

Balne’s cough, 449. * 

Bill’s disease, 440. 

Bantuig'n inethml in obesity, 432. 

Uaiiti’s iliseuse, 762. 

** Burben cholera,” 583. 

Barking cough of puberty, 1081. 

Barlow’s di«>eii'«, 753. 

BarrcMiapctl chest in empliysemii, 036; in en- 
larged IoiisiIh, 419 
Basedow’s diseasi*, 71)5. 

Basilnr artery, cmlsdism and IhromlsjsiH of, 079. 
Baths, isild. in typlioid fever, 100; in hyiicrpyrcxia 
of rheuiiialisiii, 227 ; in si-arlct fever, 139. 
Batopliobia, 1080 
Beaded ribs in rickets, 428. 

Beaumt’ s law, 266. 

Bed-bug, 54 

Bednar’a aphthie, 436. ^ 

Bed-sores, acute, in myelitis. 945, 948; in typhoid 
fever, 7.5 

Bdl’s mania, lO-ll; palsv, 1010. 

Bence-Jones body in albumoHuria. 074. 

Beri-beri, 240: forms of. 251. 

Hesoin dc respircr, 367. 

Bicuspid c<mdifion of lieart valves, 8-14 


Big-jaw” in cattle, 263 
hie coloring matter, tests for, .535 
hl^ducta, acute catarrh ol, 512. uscanrlc in, M7: 
cancel of. 546; cougcmlol obhl^tlon of, 648; 
gtenosis of, 547. 



.ihV lifDsx. 


BOe^iunfai, dInMM at, 641. 

Bilhi^otU, 27. 

, BUUuy, efirbofif of Uver, AS6; eoUo, A60; fiatals, 
5M. 

Bflloiur ramittant f«v«ri 20. 

Birth pdiies. 010. 

Black death, '^OSO. 

Black qdt of minera, 088. 

Black vomit, 287; ii^ dengue, 167. 

BUfek-water fever, 22. ^ 

Blaxjder, paralyrii of, in locomotor ete^ 880; 
'care of, in myditia,^ 047; hypertro|dlj of, in 
diabetea inaipidua, 424; tuberouloaia of, 847. 

Blaatomycoaia, ayatemic, 2. 

*‘Bleedera,” 747. 

Btepharoapaam, 1022. 

Blindneaa (jee AiiADBoea). 

Blood and ductleaa denda, dla c a a e a of. 718. 

Blood, oharacters cf, in ansmia, 710; in eancw of 
theatomaeh,482; inohloro8ia,722; in cholera,' 280; 
in diabetea, 412, 410; ip gout. 400; in hiamo^hilia, 
748; in lead-poiaoning, 870; in leukemia, 736; in 
pemicioua anemia, 727; in pneumonia, 177; in 
paeudo-leukemia, diaeaae, 741; in pur- 

pura, 743; in aecondary anemia. 710; in lyphiUi, 
208; in trichiniaaia, 42i in typhoid fever, 70. 

Blood criaea, 728. ^ A 

Blood-letting, in artnio-aoleroeia, 863; in eerebrv 
hemorrhage, 080, in emphysema, 038; in heart- 
(Uaeaae, 817; in pneumonia, 100; in aun-etroke, 
888; \n yellow fever, 280* *■ 

Blood presaure, in arterio-acleroaia. 861; in pneu- 
monia. 177; in typhdd fever, 77. 

Bloibd-eerum ther^y in diphtheria, 200; in pneu- 
monia, 101, in tetanus, 201; in typhoid fever, 102.^ 

Blood-veasds d liver, affe^us of, 640. 

“Blue diaeaae." 846. 

Blue line on gums in lead-poiaoning, 870. 

Baib, in diabetes, 417; after typlmd idrer, 76; 
after amall-pox, 120. 

Bones, leeiona of, in acromegaly, 1106; in eoogenital 
ayphilia, 271 ; ^fragility of, in oiteogeneeb imper- 
fecta, 1108; fragility of, iniieketa, 427; in typhoid 
fever 88. 

Borborygmt, 400, 400. 

Bothriocephalus lativ. 80; anmmla, 80. 

Botulism, 381. 

Botyrold liver in ayphilia, 276. 

Bovine tuberculoaia, 284. 

Bowel, affectluiu of (aee iNTumNae); acute ub- 
Btniction of, 510; infarction of, 533. 

0-oxy-butyrio add, 418, 682. 

Brachial plexus, affectiona of, 1035. 

Bradycardia (Brachyoardia), 830; parozyemal, 834; 
fn typhoid fever, 70. 

Bradypnosa, 1081. 

BiUn, difluae and focal diseaaee of, 047; abeoeaa of, 
003; abeoeaa of, in congenital heart-disease, 840; 
affectiona of blood-ve ea ela of, 061; annmia of, 
064; atrophy and aoleroees of, 028; congestion of, 
064; cysts in, 080; eohinoooecua of, 87; hemor- 
^rhage into, 006; ayphilia of, 271, 088; gUoina of 
088; hyperamia of, 064; InflammaUm of, 002; 
(Fdema of 066; porencephalua of, 086. 

Brain-murmur in rickets, 420. 


Brain, toftening of, red, yellow, and white, 078. 
Brain, tubercle of, 849, 088. 

Brain, tomora of, 088; medical treatamt of, 002; 
surgloal treatment of, 002; eymptomi, giaeral 
and looaUaing, 080. , 

Brandi $ method in typhoid fever, 100. 

Break bone fever (aee Duraua), 156. 

Breast, funnel, 4M; pigeon or ohioken, 440. 
Breaat-pang, 880. 

Breath, odor of, in diabetio eoma, 418; foul, in 
aeurvy, 751; in fetor oris, 480; Ontid, in enlarged 
tonaila. 460. 

Breathing (see RnarauTioif); mouth, 447. 

blood teet in diabetea, 410. 

Btiek-duat deposit in urine, 677. 

Briek-maker’a ansmia, 44. 

Bright’s disease, acute, 686; interatitial form of, 688. 
Bright’s diaeaae, ohronio, 092; InterstitiBl form of, 
604, oauaea of, 604; cardio-vasoular changes' in, 
608; hereditary influences ln,‘ 604; EdMkW^ 
operation in, 702; parenoh 3 rmatouB fcnm of, 602. 
Briquet, syndrome of, 1081. '' 

Broodbenfa sign, 783. 

Broca’s convolution, icaiona of, 060. 

“ Broken-wlnded/' 821. 

^romiam, 1066. 

Bronchi, oasts of, 618; dieeasee of, 602; syphilis of, 
278. 

Bronchial asthma, 600. 

Bitmohial catarrh (bronchitis), 602. 

Bronchial idsnds, tuberculosis <^, 307; enlargement 
in wluxqiing-oough, 160, 660; suppuration in, 060. 
BronohieotasiB, 606; absoesB of brain in, 608: 
congenital, 607; cylindrical, 607; rheumatoid 
affeotioni in, 608; eacoular, 607; sputum in, 608; 
universalie, 607. 

BronehioleotasiB, 607« 

Bronehiolitis exudativa, 600* 

Bronehitie, 602; acute, 602; capillary, 620; ehronlo, 
004; eroupouB, 618; fibrinoue, 613; in meaolee, 143; 
in small-pox, 110; in typhoid fever, 84; plaatic, 
6fd; putrid, 606. 

Bronchocele (see Goitbk) 763. 

Bronchophony, in pneumonia, 177 
Broncho-pneumonia, 620; acute, 621; chronic, 628; 

secondary, 621 , acute tuberculous, 315. 
Bronchorrhagia, 617. 

Bronohorrhflea, 605; serous, 605. 

Bronse-eldn in phthlriasis, 54; In Addison’s disease, 
757; in Basedow’s disease, 767; in diabetee, 417; 
In Hodgkin’s disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browa-fUguerd's paralysis, 088. 

BrwU, d'oirafa, 650; da euAr nsu/, 777; de diobfe. 
724, 767; dedropew, 613; demoulin^ 785; de pttt 
fits (tm Ceackbd-fot Sound), 330; de eoujfle, 780; 
oesophageal, 464. 

Bubo parotid (see also PaBOTTna),'441. 

Bubonic plague, 240. „ 

Buccal, pBoriaeu, 430; spots In meaeleB, 142. 

BttJU’e disease, 747. 


Brain, sderods of, 028; diffuse, 029; insular, HSO; 
miliary, 020; tobwoov, 980. 


Bulbar paralytis, 004; acute, 006; asthenic form, 
'lliar'of oerelwal origin, 006; progresrive, 001: 
A Jpeeudo, 006. 

Bulimia, 414i 404. 
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Oac h e xU . In cancer ot the Rtomach. 482; in TTcmIk- ‘ 
Idn’a diwaM, 741; malarial^ 1ft. 23; perioiiteHl. 
758; Baturnifie, 376; atrumipriva, 770; ayphilitic. 
266; 4ropioal. 9. 

OaiMon dieeaae. 937. 

CaloareoUB ooncretiona, in phihiaia. 319; in the 

V>niUa.4fia. 

CaloaMoua degeneration, of arteriea, 847; of heart, 
837. 

Oaloifioation, annular ,*of arteriea, 847. 

Galcifioation in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic, 580; 
renal, 700; tonaillar, 450; urinary, 709. 

Calculoua pyditia, 704. 

Camp fever, 106. 

Cancer, of bile-paaaagea, 646, 668; of bowel, 521; of 
brain, 088; of gall-bladder, 5%6; green, 738: 
of kidney, 714; of liver, 567; of lung, 641; of 
GDaophagua, 454; of panoreaa, 529; of pefito- 
nsum, miliary, <188; of atomaoh, 479; acute. 


485. 

Can^rum oria, 437; in meaalea, 143. 

^Ganitiea, the reault of neuralgia, 1060. 

Canned gooda, poiaoning by, 382. 

Capillary pulae, in aortic inauffloi^oy, 801; in 
neuraathenia, 1090; in phthiau, 333. 

Capaule, internal, 949; leaiona of, 949. 

Caput Meduas, 689. 

Caput quadratum, in ricketa, 429. 


Carboluria, 681. 

Carbuncle in diabetee, 417. 

Carcinoma (aee Canckh). 

Cardia, apaam of, 491 ; inauffioienoy of, 492. 

Cardiac diaeaae (aee Dibeabb or Heart). 

Cardiac murmura, hamte, in cliloroaia, 724; in 
chorea, 1049; in idiopathic anosmia, 728. 

Cardiac murmura, orgiuuc, in aortic insufficiency, 
800; in aortic atenoaia, 803; in congenital heart 
affectiona, 846; in mitral incompetenoy, S07', in 
mitral atwioaia, 810; in tricuspid valve disease, 
812. ^ 

Cardiac nerves, neuralgia of, 889. 

Cardiac overstrain, 821. 

Cardiac aepta, anomodies of, 843. 

Cardialgia (see Qabtralqxa). 

CardiocenteaiB, 832. 

Cardio-hepatio angje in pericarditia with effuaion, 
780. 

Cardio-brais, 784. 

Cardlo-reapiratory murmur, 331. 

Cnrdin nnlnmain 827. 

Cardio-vaacular changes in renal disease, 698. 

Caries, vertebral, 938. 

Garinated abdomen, 303. . 

Carotid artery, ligature and compreasion of, i 
cerebral hoamorrhage, 980. 

Carpbdogia, 85. 


^ar^o-pedal spasm, 1076. 

Carrmu^ 312. 

^arriera, tsrphoid. 62. 

C^aaeayon in tubercle. 206. 

Gaaeoua pneumonia, 207 , 323. 

Casta, blood, of bronchial tubes in hajmcptyaia 
618; in fibrinoua bronchitis, 614; of pelvis o 
kid^ and ureter, 714. . . , -00 Ago. 

CasU of urinary tubule8/689; epithelial.^. 
f»tty,8#3: ir»nuUr.6».a98i hyJUe.a98. 


•Vit, (Iih., in .niiF ItriKlil'. H8S, in flironie 

Hriglii'n diarjis4>. (,uk 
< HttdepHy III liyxirria. lOKI • , 

(Vtariul, dialwlu-. 41U. after typhiiid fpvrr, H7. 
f-atarrh, nrute g^tric, autumnal, 094;4min- 
ehiakfiOJ, c)irunir|(B»trii<.4ftU; dry, 00ft; Muffucar- 
ti\ e. 026. « 

Catarrlial bronchitis, influence of, in tuberouluaiB, 
294. 


Catarrhe aee, 605. 

Catarrhus Bstiviia, 594. 

Caterpillar rasli, 50. 

Cauda equina, lesions oft 040? 

Cavernous breathiiiK, 331. 

Cavities, pulmonary, 319; physiral algna o4 oal*, 
quiescent, 320 

Cayor fly, 50. 

Cellulitis of tlie neck, 444. 

(Antrum semiovale, lesiona of, 041k 

Cephalalgia (see HRAUACHh). 

CephalK tetanus. 20U. 

Cephaludynia, 307 

Cercomonaa intestinalis, 25; C. Jioniinla, 26. 

Cerebellar ataxia, 022, 954; heredo-ataxia, 022; 
vertigo, 954. 

Cerebellum, tumors, of, D53;*alTertioiis of, 053. 

Cerebral arteries, aneurism of, 982; arterio-sclerosia 
of, *983; embolism of, 077; e|iilarteriUH of, 083; 
aypliiliUc endartentis of, 272, 083; thromlNtsla of, 
977. 


Cerebral cortex, lesions oft 947. • 

Orebral luBinorrhage. 900, aneuriams, miliary In, 
967; convulsions in, 976; forma of, 908. 

“ Cerebral pneumonia, "170. ^ 

“Cerebral rheumatiam," J24. * 

Cerebral nniisee, thromboaia of, 985. * 

Cerebral softening, 977. ^ 

CerebnUs (see Encephalitis), 992. 

Cerebro-spinal fever, epidemic, 157; anoihaloua 
forms of, 161; complications of, 102; mahgnant 
form, 160; ordinary form, 100. 

'Cervical pachymeningitis, 924. , 

Orvical plexus, lesions of, 1033. 

Cervical nbs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-oocipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalioosis, 031, 632. 

Chancre, 267. 

Charbon, 252. 

Chareot'a joint, 892. 

Charcot- Leyden crystals, 499, 611, 782. 


Chattering teeth, 1018. 

Cheek, gangrene of, 437. 

Cheese, |)oi§oning by, 382. 

Cheat expansion, diminuUon of, in Graves disease. 

C^ne^tokea breathing, Cheyne's ongiiial de- 
^pUonof.827; in apoplexy, 970; inmyornnhal 
827; in sun-stroke. 386; ui acute miliary 
tuberculoms, 299, in unemla. 084. 

Chiaama and tract, affecUoiis of, 1009. 

428. 449. 


Chicken-pox, 128. 

ChUd-crowlng, 599, 105^ Mmhmtjan Jn 417; 

di«rh«al diMWM 111, 604; tuberculou. bwebo- 
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pneumonia in. 3KT; pneumonia in, 1»3: tubercu- 
loaU of meaenterie gian.la in, 308, 312; mortality 
n-om%nall-pox in, 120; rheumatism in, 219; ty- 
phoid fever in, 91. ^ 

Chillb (s^ Rigors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Cliloro-an®mia in phthisis, 3S3. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anj^ anaemia, sinus thrombosis in, 

'' 983; dilatation of stdmach in, 723; Egjrptian, 44; 
ftfeve^in. 724; heart symptoms in, 724; menstrual 

• disturbance in, 72^, rubia. 722; thrombosis in, 
724. 

Choked disk, 1008. 

Cholffiinia, 536. ’ -r,. rua- 

Cholangitis, infective, 553; suppurative, 554, 664. 
in tyl^oid fever ,‘ 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis atwta, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. , • 

Choleeystotomy, 555. 

Cholelithiasis, 54&; in tjphoid fever, 83. 

Cholera, asiatica. 228; ^lacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory. 229; mostras, 
232; sicca, 231; typhoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. f 

Cholesteraemia, S36. j 

Cholesterin in biliary calculi, 5.50. 

CholuriaT 535, 682. 

Chondrodystrophia foetalis, 769, 1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
toms of, 10^; infectious origin of, 1048; in preg- 
nancy. 1046; paralysis in. 1049; rheumatism and, 
224, f045; school-made,^1046. 

Ch 9 rea. canine. 1046; chronic, 1055. 

Choyea, habit or spasm, 1047, 1053. 

Chorea, Huntingdon's or hereditary. 1055. 

Chorea insaniens. 1048. 10.50; paralytic form of. 
1049; major. 1053; maniacal. 1048; pandemic. 
1053; posl^hemiplegic. 987; prehemiplegic, 9G9. 
rhythmic or hysterical, 1056; .senile, 1055; spas- 
tica, 911. 1051; Sydenham's, 1045. 

Choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in, 304. 

Choroiditis in syphilis, 268. 

Chovstek's symptom in tetany, 1076. 
Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 

Chylo-pericardium, 784. 

Chyluria, non-parasitic, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 

Cimex lectularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290 
in hajmophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 694; of liver, 556; of lung, 628 
tuberculous of liver, 342 ; ventriculi, 401. 
Clapotage in dilated stomach, 469. 

Claudication, intermittent, 853. 

ClaustrophoJjia, 1089. 

Claviceps purpurea, poisoning by, 383. ^ 

ClaviMS hystericus, 1080. 

“ W-hand {main en griffe), 903, 926, 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosi^ 354. 

Clonus (see An KLK Clonus); jaw, 903./ 

Clownisra in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner’s disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. *"■ 

Cochin-China diarrhoea, 51. 

Cochllar nerve, lesions of, 1023. 

Cieliac affection in children, 499. 

Cog;-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; jp angio- 
neurotic oedema, 1103; Devonshire, 375, in pur- 
pura, 745,: lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. c 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative. 
501. 

Colles' law. 266. 

Colloid cancer, of lung. 641; of peritonseum, 588; 
of stomach, 480. , 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of,” 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic. 1061; from heat- 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria, 21; 
in rheumatic fever, 224; in thrombosis of cere- 
bral sinuses, 984; in typhoid fever, 85; ur»nuc, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

^Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937 . 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato's disease, 587. 

Concretio Mja ee Calcarkous). 

Concussio^f spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo- 
plexy, 971; in tuberculous meningitis, 303. 

Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. » ^ ^ 

; Constipation. 525; in adults, 525; in infants. oL/, 
spasmodic, 520; treatment of, 527. 

Constitutio lymphatica, 755. 

Constitutional diseases, 389. 

Consumption (see Tubkrculosis). 

Contracted kidneys, 694. 

Contracture hysterical,. 1079; in hemiplegia, ‘ 
of nursing -women, 1^74. 
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OontoaioB pneumonia, 166. 

Conue arteriomu, Btenoaia of, ^ 

Gomie meduUlrig, lesioiiB of, 940. 

ConvekMMoe, fever of, 72; from typhoid fever, 
m^nacement of, 104. 

Convulfioni, epileptic, 1058; hysterical. 1077; in 
^ute yellpw atrophy. 539; in alcoholiam, 370; 
in aepiration of pleural effuaioa, 654; in cerebral 
hjsmorrhace, 970; in cerebral syphilis, 272, 1000; 
In certbrel tumoVg, 989; in chronic Bright's 
dieeaee, 693; in general paralysia, 897; in hepatic 
ooUo, 661; in infantile hemiplegia, 086; *in lead- 
poisoning, 878; in meningitis, 926; in rlieumatio 
fever, 224; in sun-stroke, 386. in typlioiJ fever, 
86; in uromia, 084; Jacksonian. 1003. 
OonvuUons, Infantile, 105G; relation to rickets. 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in tabes, 890. 

Copaiba eruption, 144. o > 

Copper test for si^ar, 416. 

Copramia, 626, 723. 

Coprolalia, 1054. 

CoproUths as a cause of appendicitis, 613. 

Cor adiposum, 820; biloculare, 843; bovinum, 096, 
798; villosuiu, 770. ^ 

Coral calculi, 700. 

Corcmary arteries, in angina pectoris, 840, 841; 
blocking of, m myocardial disease, 823. I 

' Corpora quadrigemina, tumors in, 901; lesions of, 
961, 

Corpulenoe, 431. 

Corpus callosum, lesions of, 940. 

Corriffan’s disease, 700. 

Corrigan pulse, 801. 

Gorysa, acute, 593. 

Costiveness, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 869; hi^terical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussiB, 149; 
in phthisis, 323, during aspiration of pleural effu- 
sion, 664; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid ph,,hi- 
■iff, 836; stomach, 402. 

Country fever, 386. 

Cofwp do Boleil, 885. 

Ooa^ox, 123. 

Craoked-piot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera, 232; in gout, 405; in 
ehronio Bright’s disease, 699. 


Granio-sclerosis, 420. 

Cranio-tabes, relation to congemtal syphilis, 429, 
in tiokets, 420. 

Craniotomy in brain tumors, 992; in cerebral ho*mor- 
rhage, 960; in birth palsies. 912, 918; in lesions of 
optic nerve, 1000. 

Craw-crair, 47. 

Creeping eruption, 66. 

Cretinism, 768; endemic, 760; sporadic 76S. 

Cretinoid ohange, 768. , 

CtiM., gfutn-intMtiiul, in anglo-neurotio 

utoi In locomotor ntaiein, 891i in purpum, 745. 
nasal, in tabes, 802. . • iin- 

Crisis, in pneumonia, 174; in relapsing lev , 
in typhus fever, 108. 

CroiMd or alternating paralysis, 961. 97J. 

OroMid leniory paralysi^, 962. 

. TO' 


Croup, membranous, 202; spasmodic, 699. 

Croupous enteritis, 500. 

Croupous pnomnonia, 164. 

Crura cerebri, lesionx of, 951 , 973. 

Crural angina of Wnlli.n, 853. 

Crutch paralysis, lU'W. 

Cruveilhrr's palsy, 931. 

Crv. epileptic. 1061 , bydnieeplialir. 302; hysterical.^ 
1081; in congenital syphilis, 270. 

CrjoHcojiy, 685. * 

CryptoKfiiclic septwo'mia, 215. 

Crystulhne-pox, 119, 

Cuban itch, 113. 

Cnr»xkmimn' ft spirals. 611, 013. 

Cutaneous nerve, cxleniiil, disease of, lOW. 

CyanoMH, in acute tulieTenlusis, :k¥l, in congenital 
heart-disease, 845, in dmlM^cs, 417, in etnph>- 
aeiiia, 636; and policy thirniia, 702; trauinatie, 
662. 

Cyeloplegb, 1014. 

Cynnnslio innlignn, 193. 

CyiiolH*x )iel>etica. 1081 * 

Cystic disease, of kidney, 715; liver, 569. 

Cystic duet, ulisiruetion cf, &51. 

Cysticercus eelliilitsie, ;U, (leiilur, 32; Huboutancuus, 
32, general, 32, et^robni-siAiiul, 32. 

Cystin ealcuti, G79, 710. 

Cystuiuna, 670. ^ 

Cystitis, in locomotor ataxia, 692; in transverse 
in>elitis, 946; tiiliereuluUH, :t47. 

Cysts, clolous, of iiiescnlery, 53.3, dennoid, 661; 
in kidneys, 715; of bruin, 989, of liver, MW); jmit- 
enceplialie, 080< paneroatie, .577; of brain, llirom- 
botie, 978. * ^ * 

Cytoiliugnosis in general pamlysis, 900. 

CytoryctoH vacciniiD, 125; C. variolu*, llJ. 

Cytoxoa, 1. 


Docryoadenitis (see Laciihtiial tluANiia). 

I^ouciiig nuiiiia, 1053. 

[)andy fever (dengue), 150. 

Davainea MailagascarienHis, 29. ^ 

Day-blmdnetw, 1008, in scurvy. 753. 

Deaf-nmtism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, in cerobro-Hidnal 
meningitis, 10;i; in hysteria, 1081; in Mimh'fO 
disease, 1024; in scarlet fever, 1.36; in tiil^ 
dorsalis, 891, nervous, 1024 
Death, mwles of, in tulierculosis, 

Death, Hudden, after sera iniocUona, 206; in angina 
pectoni, 810, in aortic insulliciency, 800; m 
coronary artery .liaenac, 8'M; in «nl«rK«l thyni.ia, 
772, in myoi-arduU disease, 828; m pleural effu- 
rion, 648; rbeumalic fever, 225; in status 
lymphalicus, 7.'>5; ui tyi»hoid fever, 96. 

Debility, nervous (see Nbukahtiiknia), 1080. 
Decubitus, acute. 070; (bed-sores) in transverti 

lC:^^;orn«etinn of. 881: in neuriti,. 1003! 

in facial paralysis, 1021 
Deiduuuon. difficult (see Dysphagia). 

Deglutition pneumonia. 021. 

DeUywl resolution in pneumonia. 185. 

Delayed sensation in tabes, 891. ^ 
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rbauniAdsm, 224 ; in pneumonia, 170; in typhoid 
fever, 86; in typhus fever, 107; tremmis, 371, 
DeltMd. hanlysiB of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusbns of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 268, 272, 
806. 

.Demodex follioulorum, 52. 

Dendrites, (protopliyunio processes), 867. 

Dengue, 156. " 

Deptition, in congenital syphilis, 271; in mercurial 
' stomatitis, 438; in rickets, 420. 

Dereuni's disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiasis linearis migrans oestrosa, 50. 
Dermatitis, exfoliative form, 130; protoioio, 2. 
DermatoUa, 56. * 

Dermato-myositiB, 1111. 

Dennatose parasitaire, 47. 

Desquamation, in measles. 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. * » 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in al»- 
dominal tumor, 424; relation of, to brain syp^iilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mdlitus,*408; acute form, 414; bronsing 
in. 417; chronic form. 414; coma in, conjugal. 
417: ^et>in,420: diet^c form, 414; expenmen- 
tal, 410; gangrene in, 417; hweditary inOuences 
in, 400; in obesity, 410; in oiiildren, 417; U- 
<^pogenic form, 414; metabolism, 411; neurotic 
form, 414; pimcreas ip, 413; pancreatic form. 
414; pii^legiain,418; perforating ulcer in, 417 : 
theories of, 412; urine in, 415. 

Diabe^, phoephatio, 680. * 

Diabetfe, centre in medulla, 410; cirrhosis, 413; 

coma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, p^ralyus of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 407; acute dyspeptic, 506; alba, 500; 
bacteria in, 505; chronic, treatment of, 503, 
chyloea, 500; endemic, of hot countries, 51; in 
children, treatment of, 600; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 608; in phthi^, 334; in ty- 
phoid fever, 70; in uremia, 685; nervous 408; of 
Coohin-China, 51; tubular, 530; lienterio, 409; 
summer, 605. 

Diathesis, gmity, 404; hemorrhagio, 743; Uthio 
add, 677; tuberculous or scrofulous, 203; uric 
acid, 677. 

Diaso-reaotion in t}rphoid fever, 87. 

Bierotism of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in constipation, 
627; In convalescence from typhoid fever, 104; 
in diabetes, 420; in gout, 406; in infantile 
^diarrhoBa, 510; in obesity, 432; in scurvy, 752; 

in tuberetdods. 356; in typhoid fever, 00. 
fXstrs eriMS, 666. 

•DifMtive system, diseases of, 434. 

Dioetophyme lAgas, 61. 


croup, 100; badUitf of, 194; oootogfousness of, 
103; hemiplflflA ip, 204; JnmiiinJ^ from, 195' 
210; in animals, 194; larynieai, 30jj latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of sldn, 208; systemlo infection, 
201; antitoxin treatment of, 200; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology uf, 
109; processes in pneumonia, 172; processes in 
typhoid fever, 00. 

Diphtheritis, 196. 

Diphtheroid inflammations, 106. 

Diplegia, fadal, 1020; in ohildren, 010. 

Diplococcus rntracelltilaris meningitidiB, 160. 

Diplooocous pneumonifiB (mieroooccus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo- 
carditis, 788; iif peritonitis, 681. 

Diplopia (see Doublb Vision), 1016. 

Dipsemania, 360. , 

Dipylidium wninum, 20. ' 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 030. 

Dutoincs, varieties of, in man, 26, 27. 

Distomiosis, 26; ha‘mio,27: hepatic, 26; intestinal, 
27; pulmonary, 26. 

DiUnch’a plugs, 605. 

Diuresis. 424. 

Diver's parolyau, 037. 

Divertiqpla of oesophagus, 466; df colon, 632. 

Diverticulitis, 533. 

Dorsndynia, 307. 

Dothidnent^rite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Dright’s disease, 690. 

Dracontiads, 49. 

Dracunculus medinensiB, 40. 

Drainage and diphtheria, 103; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

DrObsy, oardiao*, treatment of, 818; in anopiniA 
(cptlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortic stenosiH, 803; 
in cancer of stomach, 482; in chronic Onght's 
disease, 609; in mitral insuffidenoy, 806; in nutml 
stenosis, 811; oily, 431; in phthisis, .334; in 
scarlet fever, 135. 

Driieaenfieber, 365. 

Drug-rashes, 137, 743. 

Drunkeriness, diagiiosu of, from apoplexy, 369. 975. 

Dry mouth, 441. 

I DulnesS, movable, in pleural effusion, 647; in 
j pneumothorax, 659. 

Dumb ague, 24. 

I Dum-dum fever, 0. 

Duodenal ulcer, 470; dlagnods of, from gastric, 
476. 

Duoflcnum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 023; hsematoma of, 023. 

Durands’s mixture, 555. 

Duroeie^a murmur, 801. 


Dust, diseases due to, 620, 631; tubercle bacilli io< 
; 287. 

Dwarfs, types of, 774. 

Dip^tberfa, 102; atypical forms of, 200; of audi- I Dysaousis, 1023. 
tO(i> meatus, 208; of eonjuncUva, 208; and | Dysbasla angio-edvotica c' Erb, 858. 
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Dyiant^. amoBbio or froploal, 2; absoM of liver ' ] 
in, ii’amoBte in, 2; baoillaqr, 242; aoute catarrh- i 1 
tit 245; diphtheritic, 246. 

‘ aoute, 456; chronic, 459; nervouB, 490 

DytphagiA. hyBterioal 1082; in cancer of the ' 1 
ODeophagUB, 466; in hydrophobia, 256; in cesophn- ! 
ngismuB, 453; in ccaophogitiB, 452; in pericardial 
effwdon, 770; in thnracio aneurism, 850; in ' 1 
tuberooloiu laryngitiB, 600; in tumors of the ‘ 
mediastinuni, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu- 
riam, 850; in emphysema, 636; hy&tenoal, 1081. ' 
1007; in aoute tuberculosis, 290; in aortic in- ! 
suflBoienoy 799; in chlorutns, 722; m diabetic | 
eoma, 417; in mitral insufficiency, 800; in mitml 
stenosiB, 811; in myocardial diHcase, 827; in pen- j 
fflTfliitl effusion, 770; in pn^monia, 174, in | 
phthisis, 326; in cedema of the glottis, 598; in , 
spasmodio laryngitu, 590; wwmis, 684. « 

Dystrophies, musitilar, 006; clinical forms of, 007. I 

I 

Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulatmg 
meningitis, 026, 094. 

Ebttein't method in obesity, 432. 

Eochymoses, 743. 

Elchinoooccus cyst, fluid of, 34, 37. 

Kohinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tUocular, 34, 37. 

Echinorhsmehus gjgas, 51; E. moniliformis, 62. 
Echoklnesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. 

Ecienia, of the tongue, 438; in diabetes. 417; m gout, 
404. 

EdtbohUt' operation, 702. 

Efferent tract, diseases of, Wl. 

Egyptian chlorosis, 44. 

EkrlidCt reaction in tvphoid fever, 87. ^ 

Eighth nerce lesions of, 1023. 
l^llastio tissue in sputum, 324 
Electrical rewtume. in mophthelimo goitre, 7 . 

in facial paley. KWH >" - parely™' 

in muIUplc neunln., 1003, in 
1099; in poUnmycUtu antenor, 918, in Thamtm 

disease, 1113. 

Meetrolyeie in aneuriem, 882. 

Elephantiaen., 40; nouronieto*. 1<^ 

EmaoiaUon, in anorexia nem»a. 
caneer, 481; in tneophagoal cancer. 48 j. in phllii 

eis,329. 

Embolic abeceeeee, 218 
EmboUem. and aneunein, 884. m 

typhoid fever. 78; nf cerebral artenee, 077, 

iwT^hthisfc. of the mediastinum, 

668 . 


Kmprosthotonos in tetsnus, 2(10. 

Lmpyeina, 648, bactmolog\' of. 649; nfcessitatis, 
26.5, 650, 861; pcrforntinn of lung iif. 650; in 
Hcnrlet fever, 135 

Encephalitis, ufutr, 902, nieningo-, f»i'ta>, Oil; 
poi-. of tS/riim/K//, 986; suppurative, 093. s>plii- 
htic, 272. • 

liuccphnlopathy, loud. 377. ^ 

I'hiclioiidroiim of lung. 641 . ' 

lOiuLirtcntis of spmal conf, 9J5. • 

l‘'iidoctirditis, nnife. 785, rhn>nic. T9‘2, chronic 
iiinnil, 793, in chon'H. 7|<*. 1649; infective. 786; * 
ill the fielus, 8-f4, gonorrhieiil. '2N'2,sn pncii- 
iiioiua, 786, m lUierjHTfil fi*ver. 7s6, in rheii- 
ni.ifism. ‘22.1j4FS.'), in sesrlet fe\»T. l.t.'i, in wpli- 
on*ini:i. 786, in t>pli(>id fever. (»••. 78. inlulM*rru- 
li ISIS. .121. 7MK iniiligiiiint, TSii, iiiier* siirgiiiiisiiis 
in. 788, iiiimil, 7SS, recurring, 78ti, selenilir, 79.1; 
simple or vemicose, 785, syphilitic, '276, ulcers* 
tive, 787. 

Kii<l(i|MilehitiH. 851. 

Enihithehonin, iniieoid, 716 

Eiitorie fever (see Tm’IIoiii 57. 

Eiitenti-. ontnrrh;il, 497^ iciuipiiiiH .5(K); fllphther- 
itie. .*i(X), 111 children. 504. phelginonoiH, 601; 
nieinbriiiiuus ur lubulHr,' 530, ulceriitivo, 501. 
Enl|*nnlvsiH in clioloni, 2.i;i. 

Entenicohlis, 508. i 

Enteroliths. .522, ns u cause o> apiiciidieilis, 513; 

in sjicruli of colon, 52li. 

Enteroptosis, f.28, 665, ibOl. • 

Entozoii (>*<*0 AnimaIi Paicahitm), 1. 

Eosinopliilm in nnkvlostoniiHsis, 46, in leukH-niia, 
736, ill tncliiniiiflis, 42 * 

I'.pcndviiiitiH, purulent, 5(^2. 

Ephniiend fever, 363j 

l.Iii.lemio hTiiioglobinuria, 270, 071, 747. ^ 
Epidemio rosetilii, 14.T. ^ 

Epidemic stomatitis, 367. 

Epidi.Kmitis (MH» Oimiiitih). 277. 318. 

Eiulepxia. liirviita, 1062, milnns. 1IW2. 

I*pileps\. 10.58, nnil alwiholiHiii, 10^), and syphilis, 

* 10t4) KMkI, heredity in. 1059, m chronir ergo- 
tm„,’.38;i, in general paresis. 898. in lettd-pois..ii- 
,„C '.178. in HnynnwVfi diHTiu^e. \m , Jnrk^vwn, 
mi l06:i,inuHke.l,1062. ifosl-epilepliesvmpU.mH 
of. 1062. pPHrursive. 1061 . rellex. 
lIKil, Hpiiial, 910; surgical treatment of. 1066. 
Epileptic tits, Htages of. MMil 

Emslnxis, 595. in llriglil’s disc-aso, (XIO, family 
form of .595, 749, in Im moidiilia, 749, in scurvy, 
7.52, in typhoi.l fever, 84, " renal,” 060; vicanous, 

.590 

symptom-complex, n 13. 

, Erh'n svphilitic spinal panilysis, 913. 

I Ergotism. 383; convulsive, 383; gangrenous. 383^. 

I Erosion of teeth, 438. 

[ ■ I nictutions. nervous, 400. 

• i 

. Erylli”>cytt»u!mia, 748, /G2. 

'• |;Ju,ro.n.Ial*u.. 1071. 1102- 
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Eloluur, slonffainSt in hemiplAflnf 070. 

Eiutrong^luf lieu, 61. 
f EznlUtiw <A ideal in Benanl pandi, 807. 
Ezanthematio tsrphdk 106. 

Etfoliltive dermatitii. 186. , 

Banphthalmitt joitre. 706; acute form. 706; difidnu- 
tion of electrical reditanoe^, 767; Ouihinf in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, uae ci, in t3rphoiA fever, 102. 
^tra-systole of heart, |34. 

Eye, mdtor nerves of, paral^iiB of, 1013; qiaim of, 
1014. 

Eye-strain in migraine, 1067. * ^ 

Eyes, conjugate deviation of, in brain tumor. 001; 
in apoiAexy, 071 T in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1(^; 
hemiatrophy, 1104;, hemihypertn^hy, * 1106; 
nave, paralysu of, 1010; paralysia from cold, 
1020; paralysis fsom lesion of trunk of nave' 
1010; paralyslB froiA Oesion of cortex, 1010; 
paralysb, symptoms of. 1020. 

Facial spasm, 1022. * 

Fades, Hippoeratie, 682; leontina, in leprosy, ^02; 
in mouth-breathers, 440; Parkinmmian, 10^; 
syphilitic, 270; lA typhoid fever. 72. 

Feecal, accumulation, 521, 626; concretions, 613, 
626; voirfiting, 522. 

Fasces, bacteria in, 606; in jaundice, 636. 

Faith healing, 1006. * 

Flllopian tubes, ^uberetdods of, 

Famine fever (seg RsLApavto Fivkh), 100. 

Farcy, 26^, scute, 262; chioi|^o, 263. 

Farcyj^uds, 263. 

Forre^^uberdes, 668. * 

Fasdola hepatica, 26. 

Fat emboUsm in diabetes, 418. 

Fat necrosis, 676; of pancreas, in diabetes, 413. 
Fatty degeneralion, of arteries, 847; of hver, 670; 

of the new-born {BuKV§ disease), 747. 

Fatty degeneration of heart, 826; in anamia, 726. 
Fatty stools, 676. 

Febricula, 363. 

^ebris, oarnis, 104; recurrens, 100. 

test for sugar, 416. 

Permentat^, test for sugar, 416. 

Fetid stomatitiB, 436. 

Fetor oris, 430. 

Fever, aphthous. 367; bilious remittent, 20; black- 
water, 22; break-bone, 166; oaohexiai, 0; camp, 
106; oerebro-spinal, 157; In cholera, 231; country, 
386; dandy, 166; dum-dum, 0; entero-mesenterio, 
67; ephemeral, 363; famine, 100; Florida, 386; 
Agastric, 467rflendular. 365; hay, 604; hospital, 
106; hysterical. 1084; jail, 106; pemioioua mala- 
rial, 21; in pneumonia, 172; in acute pneumonic 
phtfaislB, 314, 816; in acute miliary tuborculods, 
•300, 300, 302; in primary multiple neuritii, 1000; 
in meningitio tuberculods, 302; petechial, 167; in 
pulmonary tuberculosis, 827, malignant purpuric, 
» 157; in pyo^pia, 217; in pylephlebitis, suppura- 
tive, 666; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 183; in eeptiownla, 314; in small-pox. 116; 


In sun-stroke, 886; in appendicitis, 614; fa aeo- 
onjary syphilis, 2^; fa typhoid lever, 73; fa 
typhw fever, 108; in ydlow fever, 386; hinf,164; 
malarial, 10; miUary, 867; Malta, 347; Mediter- 
ranean, 348; mountain, 366; Neapdlhan, 348; 
putrid malignant, 67; relapeing, 100; rock, 348; 
seven-day, 100; ship, 106; slow ssrvous, 66; 
splenio, 263; spotted, 106, 167; tiok, 63; trypano- 
some, 8; typhdd, 67; typho-mahtfial, 30, 06; 
typhus, 106; undulant, 247;^ysllow, 238. 

Fever, idiopathic intermittent, 216. 

Fever, intermittent, in abeoess of liver, 666; In ague, 
16; in chronic obstruction of bito-passagBs by 
gall-stones, 653; In Hodgkin' § disease, 741; in 
pyaemia, 217; in pyelitis, 706; in septicBmia, 216; 
in secondary syphilis, 267; in tubcreulosLi, 322, 
327. 

Fibrinous, bronchitis, 613; pneumonia, 164. 

Fibrttid discasaof heart, 824. 

Fibroma of lung, 641. ''' 

Fibroeis. arterio-capillary, 847. 

Fiivre, inflammaUnre, 386; typkofde d formo rSnale, 

88 . 

Fifth nerve, paralysis of. 1017; gustatory branch, 
1018; irophist changes in paralysis of, 1017. 

Filaria, forms of, 47, 40, 60, 51. 

Filariasis, 47. 

Fingers. Hippocratic, 336. 

Fish poisoning by, 383. 

FiaheFi brain murmur, 420. 

Fistula in ano in tuberculosia, 337, 341. 

Fistula, opsophsgo-pleuro-cutaneouB, 466. 

Fistula of Eck, 663. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys- 
pepsia, 492; treatment of, 466. 

Flea, bite of, 64. 

Flies, in typhoid fever, 63; paraaltio, 66. 

Flxnt’a murmur, 800, 810. 

Floating kidney, 620, 664. 

Floor maggot, 66. 

Fldfida fever, 386. 

Flukes (see DrsTOMu). 

Fwtus, endocarditis in, 703, 844; gyphilis in, 260; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoiil fever in, 02. 

F olte Bnghtique, 684. 

Follicular tonsillitis, 446. 

Food (see Din). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 621. 

"Fourth disease," 146. 

Fourth nerve, 1014; paralysis of, 1016. 

Fragilitas ossium, 1108. 

FremituB, tactile, 176, 329, 646; voeel, 170, 637. 
646; hydatid. 36. 

Freund’s operation, 638; theory, 684. 

Friction, mediastinal, 063; pericardial, 777; peri- 
toneal, 687; pleural, 330, 647; jdeuro-perioar^^ 
380. 777. 

Frigdroieh'B aUxfa, 031 ; disease. 1118. 

FrititEith'a sign in adherent perieordlam. 788. 

Frontal convolutions, lesions of. 900. 

Frontal sinuses, pentastomes fa. 63. 

Fuimti breast, 329. 440. d 
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Oi^ atude. 800; room, 681; in ponlyds agitan^. i 
•^1048; in pa|udo-hypertropliio muacnilar pan^aw, 
906; in apaatio paraplegia. 009; P8eijudQ>tabeUc! 
418f 1002; ^appope, in r>eripheral neuritu, 378, ' 
880, 1002; in diabetic Ubea, 418. 

Gall-bladder, diaeaaee of, 542; atrophy of. 652, i 
•oaldfioation of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forminR abdominal tumor, 

. 662; phlegmonous inflammation of, 652. 

Gallop rhythm, in myocardial disease, 827. 

Gall<q>ing consumption, 315. 

Gall-etone crepitus, 562. 

Gall-atonea, 648. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 090. 

Gan^ia. dorsal root, acute hsmorrhagic inflamma- 
tion of. 900. * 

Gangrene, in diabetes, 417; in ergutism, 383; in 
pneumonia, 187; in typhoidifeveif 78; m t>f)huB, 
108; local or s>%imetncal, 1101; multiple, 1101, 
of lung, 638; of mouth. 437. 

Qangrenoua stomatitis, 437. | 

QarrotTt thread teat for uric acid, 400. 

Gaa-baoillua (see Baciu.ob aebogenes capbula- 

Tua). e 

Gaaseiian ganglion, extirpation of, in tie douloureux, 
1070. 

Gaatralgia, 403. 

Gastreotaais, 467. 

Gastric catarrh, acute, 4.56. 

Gaatrio, crisep, 476, 494, 891; fever, 467. 

Gastric juice, hyixjracidity of, 476, 492; aubaculit> 


of. 493. 

Gaatrio spasm, congenital, 487. 

Gastric uloer, 470 

Gastritis, acida, 462; acute, 456; acute suppurative, 
458; onadda, 462; atrofilicans, 462, chronic, 450; 
diphtheritic, 469; membranous, 459; niucipara, 
462; myctitic, 450, iiarosiUc, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 466; 
simple chronic. 460; toxic, 458. 

Qastrodiaoua hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus eejm, 66. 

Gaatrorrhagia, 487. 

GostrorrhexiB, 476, 488. 

Gastrotomy, 455. 

Gastroxynais, 492. , 

General paralysis of the insane (general paresis), 
896; diaanosis of, fnim syphilis, 899; influence 
of ayphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 

Gentles, 55. 


Qeogn^ihioal tongue, 438. 

GerUsr’a disease, 1025. 

German measles, 145. 

Giant growth, 1106 . nnfl 

r.i | p.nri.m M,d •cromegaly. 1106 ; uid gianto. 1106 . 

Gigantorhynohua gigas, 51. 

Oittst da fa rourstts’* disease, 1054. 

Guwlrlnker'a liver (see Ciiuinoais or 
cSSotTmI; acute, 262 ; chronic. 262 ; diagnosis 

from amall-pox, 121. 


disease, 528. IjV' 
auom»Brbn*ii.-«88:» 
GlkMb,048. * 


im . 


t^ilobulin in urine. 075. 
tilobus h>stcrieiiH. 1077. 

Glomprulo-ncphntis. 687. 

Glossitis, Moller's. ■4:i8 

t;ios!4o-Iabn>-lar^ng«*aI 904. ‘ • 

i.losi4-pharyngfal iutvi*. nffi'i lions of. 1026. 

nkin in arthrflis ilcformans. 

Glottis, iidpiim of. .V.)S, III Unghf's disease. 09fc 
111 »innll-pov, 119. m ixplioid fp\er. 69. 

Gluteal Iier\e, nffeclions «lf. nijs. 

Glycogen. foriuntiAi of. >112 
Gbcogeiiie function of lixer^-llL' 

Glycosuria. 412. 6S2, V«Hy. 402. hpogenlr. 410. 
Gmclin’t tesl, Slk*!. 

Goitre, 7(||1, exa))htliidinio. 76.5, Miililen dentil in, 
764, lingual, 764 

ConorrlKeal arlhnlis, 2S2, cnnociirdilis, M*pti- 
cu’mia and |>yu‘niia, 2S2 

(ioiuirrhirnl infection. 281; hxhIisiuc. 2S2 • 

Goose cough in aneiirisiii. 8.50 


Gout, fl97; Hciile, 402, chroiyc 40;t. /■7 w«/cih'j« lliiniry 
of, 4(K), giiniun, of hogs, 401 , lii'n'ililni v inllnencc 
in. 397, influence of nlcoholdn. 3')7, ludnejn'i* of 
foo<l in. 308, innneiiee of leml in .108. irregular, 
401, nervous theory of, 400, iimii s, .198; 
mtroceilent or siipprcsscfl, 40.1, rheuniiilie, 389: a 
t^niuH and. 308. 

Gouty kidney, 094. 

Gracfr’n sign, 766 
Grain, poisoning by. 383. 

Grandeur delusions of, ^97. 

Grand nml. 1058, lOtH). 

Granular kidney, 004 
Graniilonnita, infeetious, of brnin^D88. 


;]irnvel, renul, 709. 
fi'roecs’ dist'nse, 765. , 

[Ireen cancer, 738. 

Ureen-sickniwH (see CbLonot^iH), 722. 

[Jreen-slick frnclnn* in rickets, 429. 

Ciregarinidic, pnnuutic, 1. 

Gnmler’s rot, 631. 

Gnppe, la, 152. 

Grocro's sign, 647. 

Ground itch, 45. 

Grucblcr’s tumor, 377. 

Guinea-worm disease, 49. 

GuWa disease, 700. 

Gummata, 267; in acquiriHl syphiUs. 200; in ^n- 
genital ayplaUi. 271;of brain and siwml ‘->rd- 271. 
of heart, 270; of kidneys. 277. «f .^‘ver, "75. of 
lungs, 273; of rectum, 270; of testis, 277. 
Gummatous periortenlis, 277. , , ,. . 

Gums hlacklineon, in miners, 377; blue line on, In 
^ lead-iwiaoning, »7n: ini« uny. 761; in 

435; reil line on. in pulmonary tuberculosis, 333. 
Onatntnrv Doralysis, 1018. 


ut spasm, 1053: in mouth-breathy. 4.'>0. 

3 itus. apoplectic, 966. phthisicns. 293. 

311US, It! F of. 487; in cancer of 

mntemosis, 487, causes , ,i,«i,nosiB 

tomach. 483; in cirrhosis of lix er. 608. 

(f stomach, 474. . n«nuiilic. 48 . 

dr" m-' 

oaeseDnery. 632, 



1126 


INDEX. 


Hnmatomata, 740. 

HKtnatomyelui, 936. 

HffiniatoporphjTin, 682. ' 

Hnmatorrhachia, 036. 

Hsema'turia, 660; anulo-netirotio re^,347; endemic 
of Egypt, 27 ; eaaential renal. 347 ; functional7347 : 
in acute nephritis, 688; in </lironio phthisis, 334; 
f in psorospemiiasls, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; uniiatera&, 600. 

HotiKM'hnimatosis, 413. ** 

dsraooytosoa of malarvi, 10. 

Hsmogfbbin, reduction of, in chlorosia, 722. 
Heemo^obinaemia, 671. 

Hsemo^obinuria, 670; epidemic, *!¥i in^^nts, 270, 
671, 747; malarial, 22; in Raynaud’t disease, llOl; 
paroxyAnal, 671; toxic, 670. 

Heeinofdobinuric fe\'er, 22. 

Hsmo-pericardiuAi, 784; -peritonieum, 573. 
Hnmnpliilia, 747. 

Hsraoptysis, causes o^ 617; hysterical, IDBl; at 
onset of phthisis, 322; in acute broncho-pneu- 
moaic phthisis, 816; in acute miliary tuberculosis, 
300; in aneurism, 617,* 890; in aortic insufficiency, 
790; in arthritic subjects, 617; in bronchiectasis, 
608; in cirrhosis of ^ung, 630; in emphysema, 
637; in mitral insufiioiency, 806; in mitral^te- 
nosis. 811; in pq^umonia, 176; in pulmonary 
gangrene, 640; In scurvy, 752; symptoms of, 
618; treatment of, 610; in typhoid fever, 85; 
relation lb tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary*. 617; cerebral, 
from mc^ntery, 532; from the stomach, 
487; in acute ^llow atrophy, 530; in onsmia, 
729; in cirrhow of the liv^, 558; in contracted 
Idd^y, 690; in gastric cancer, 483; in gastric 
ulcer^474; in hsmuphilia, 748; in hysteria, 1081, 
1083; in intussusception, 524; in leukaemia, 734; 
in malaria, 22; in nephrolithiasis, 712; in the new- 
born, 747; in purpura lucmorrhagica, 745; in 
scarlet fever«134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan- 
creas, 573; into spinal cord, 036; into spinal 
membranes, 085; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles x>f 
brain, 068; in typh(dd fever, 68, 80; In yellow 
fever, 237; pulmonary, 325, 617. 

Hsmorrhagio diathesis, 743. 

HaBmorrhagio diseases of the new-born, 747. 
Htemorrhagio typhoid fever, 91. 

Hmnothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart. 776. 

Hallucinations in hyste^ 1063. 

Harruon't groove in riekeU, 428; in enlarged 
*tonsils, 440. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 504. 

Hayoarik'E nodositiee, 300. 

Hpa^he, from cer^ral tumor, 080; in eerebral 
syphilis. 272; in month-breathers, 450; in ty- 

* pboid fever, 70 71, 85 f in unemla, 684; siok, 

• 1066. , 

Head-eheese, poiBoniog by 381. 

Heod-ohaUiig in infants, 1082. 

Heart-blo«k, 884, 887. 


Heart, bovine, 708; dieeaees of, 785; OsTtePe ttenO. 
ment of diseaaee 829; amyloid deganeratfon 
of, 826; aneurism of, 830; athlete’s, 707; brown 
atrophy of, 81%; ealoareous degeneration of, 
827; congenital affections of, 848; dilatation of, 
820; diiplaoement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 858; fatky 
disease of, 825; foreign bodies in, 881; fragmenta- 
tion of fibres of, 825; funotional affections of, 832; 
hairy, 776; hydatids of, 8^1; hypotrophy of, 
822; hypertrophy of, in Brijdit’s disease, 608; 
in exophthalmic goitre, 766; irritable, 833; new 
growths in, 831 ; palpitation of, 832; parenohyma* 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco. 842; tubercle of, 340, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak- 
ness of, 827. ‘ 

Heart strain, 821. 

Heart-valves, congenital anomalies and lesions of, 
844; rupture of, 708. 

Heat, exhaustion, 385; stroke, 385. ' 

Ileberden's nodgi, 301. 

Hectic fever, 327. 

Heel, painful, 1071. 

Hdltr'E test, 673 

Helminthiasis (see Animal Parasites), 1, 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Hemiamesthesia, in cerebral hecmorrhage, 073; in 
hysteria, 1080; in railway spine, 1007; in lesions of 
internal capsule, 051; in unilateral cord lesions, 
933. 

Hemianopia, in aphasia, 050; functional, 1012; 
heteronymous, 1000; homonymous, 1009; in 
migraine, 1007; lateral, 1000; nasal, 1010; signifi- 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1060. 

Helfiiopic pupillary inaction, 1012. 

Hemiplegia, 066, 071; crossed, 051, 073. 

Hemiplegia, infantile. 985; aphasia in, 086; cortical, 
948; in diphtheria, 204; epilepsy in, 087; in hys- 
teria, 1070; in malaria. 23; mental defects in, 087; 

"post-hemiplegio movements in, 087; spastica 
cerebralis, 086; in typhtdd fever, 86. 

UemipUgit flasque, 074. 

Henoch’t purpura, 745. 

Hepatic abscess, 603; artery, enlargement of, 542; 
aneurism of, 865; colic, 660; intermitteiit fever, 
5.53; vein, affections of, 642. 

Hepatitis, interstitial (see Girrhobib), 550; sup- 
purative, 663. 

Hepstiiation, of lung, 170; white, of foetus, 273. 

Hereditary form of oxlema, 1104. 

Heredity, in Bright’s disease, 604; in diabetes in- 
NpiduB, 400; in FrisE/reicA’t ataxia, 021; in gout, 
397; in hnraophilia, 748; in paramyoclonus multi- 
plex,! 1 13; in rheumatic fever,220; in spastic 
plegla, 012; In syphilis, 266; in tuberoulosis, 287 

Herpes, in oerebro^nsl meningitis, 161; in fobrie- 
ula, 364; in mslajia, 17; in pneumonia, 170; in 
typhoid fever, 75; soster, 000. 

Hiccough, 1084; causes of, 1084; tnatmant of, 1035, 
hyiterloal. 1061. 
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Hilh-tenalon pube, eharaotera of, 668, 861 
82, 682; 6,gi^ 336; 

0o9i 

tiOppu. 1067. 

Bodgkin i dlBeaee, 738; intermitteDt fever in, 741 
Homalomyla Hcalarii, 53. 

Book-^om dueaae, 44. 

Hom-pox, 110. 

Hoepitol fever, 105. 

Hour-glaw etniunch', 475. 

HunHrvdon’a chorea, lOTiS. 

Hiubnnd and wife, diabetes in, 409; tubertjuloaia 
in, 201. 

fftUehiruon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 143. 

Hybrid scarlet fever. 145. '* 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35« $ « 

Hydrarthrosis, clil-onic, 283, intermittent, 1083. 

“ Hydrencepholoid condition.” 607, 905. 

Hydiiatio treatment (see HYDRornEiiAFY). 
Hydrocephalus, 090; acquired chronic, 997; acute. 
301, 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; g»DKenital, 097, 
drainage in, 908, externus, 906; ex vacuo. 900, 
idiopathic internal. 006; spurious, 507. 
Hydrocystuma in exophthalmic goitre, 707. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitonajum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matulam, 409; vesiem fells, 652. 
Hydrothorax, 050 

Hymenolepsis dimiauta; H nana, 29. 
Hyperacidity of gastnc juice, 492. 

HyperacusiH, 1023 
Hyperodrenalisni, 700. 

Uyperteinia of the brain, 904 • 

Hypermsthesia, m ataxia, 891; in hsmatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; m 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 033; of stomach, 403. 

Hyperalgesia, 1089 
Hyperohlorhydna, 492 
Hyperkinesis of stomach, 490. 

Hypernephroma, 714 
Hyperosnua, 1000 
Hyperpyrccinia, 398. 

Hyperpyrexia, hystencal, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 380; m 
tetanus, 200. 

Hyperthyrea, 765. 

Hyperthyroidism, 763. 

Hypertrophic cirrhosis of liver, 600. 

Hjrpnotiam in hysteria, 1080. 

Hsrpodermio syringe in diagnosis of pleural cITu- 
iion, 632. 

Hyoglossal nerve, diseases of. 1032; paralysis of. 

1032; spasm’ of, 1033. 

Hypdeuoooytods, in typhoid fever, 70. 
HypcqihysiB, enlargement of, 1106. 

Hypostotio oongesdoa, of lungs. 615; in typhoid 
fever, 85. * 


lisir . 

n.vpothermia. in typhoid fever, 74. 

H>potoma, 891, 

Hysteria. 1070. and disseminated soleAiis.i 031 * 
conlractures ami ,.,,nsnw in, 1079; convulaivo* 
forma .,f. 107J, enea m. losi ; lUaonlers u»seiua- 
tiiA ui 1080, forms of fever in. 1084; hrmoptysia 
mjasi. las,!. joint affecUons in, 

menial aympioina of. molAlviliam iu, 
1084, metallothenipy in. 1080; necllo-aa allow- 
ing lu. 8.11 . n(»u-e<inviili^<. forim of 1078; pnrfly- 
siH in. 1078, ap^ial si-naes m 1081, Hligmuta in. 
744. ias.3, traumutio im, visceral iuanifn(t&- * 
tiona of. 1081 • , 

Hysterical angina invtoria 841. 

Uy8tero-e|)ile|isp. lOi,.}. io7.S. 

Hysterogenic points, loso. 

• 

Ice-cream, iioisoning hy. :W2. 

Ice, typhoM barillua in, 01 . , 

Ichlhynaia lingualia, 4.’19. 

Ictcnn (see Jaundkk), gmvis, .'W8; neoiiaUirum, 

. 5 .« • 

Idu)cy. ill infantile hemiplegia, 987, iimaimHjp. 912. 
Idiuptilliic nnii'uua of .-ydiMoH, 724 
Idiop.athic intermittent fever, 21t» 
lleo-e.i>cal region, m tjphohl fever. 82, in np|)eniii-^ 
nlia. 514, in primary tuliercultMis of howvl, 341. 
Ileoi’olilis, .')08. 

Ileus (sen Straniuu.ation «)K IIowkl). 519; 
hysteneiil. 1082 

ImlMTihty in infantile hbmiplegia. 98% 

Imitation in chorea, KMO 

Impetigo, conUigiuuH. and ulcerative HtomatitiH, 
4.15 ' • 

Impotence, in diabetct(^4l9, in loconiulor ataxia, 
892. ^ * 

Impubivb tic, 1054. 

Incarceration of IxiwVl, 519. 

Incoordiiuition, of arms, 890, •)[ legs, 890.* 

Indians, American, chorea in, l(M5, conHiimpUon 
in, 28.'}, Hiiiall-pox among, 112 
Iniheaniiriu, (>N0. ^ 

Indigestion, 4.50, acute intestinal, .'lOO. 

Infantile, convulsions, lO.'iO, jianilysw, 014, scurvy, 
7.53 

Infantilism, 270. 709, 77.3; Isiroin typo of, 774; 

my\o demalous, 774, jiancreatic, 774. 

Infarcts, wptic, of coronary arteries, 824. 

Jnfeilion, definition of, 21.3. 

InfeiMioiw disiMwes 57, of doubtful nature, 303. 
Inflation of bowel in intussusception, 525. 

Influensa. 1.52; upiiendicitis in, 155; cholelithiaHis 
in. 1.55, and typlioid fever, 90; pcritoniliH in, 155. 
Infusoria, iiaraatio, 25. 

Inhalation pneumonia (see Aspiration Pnku- 
munia), G21. 

Inoculation, against small^Mix, 112, 119; pao- 
tective, m cholera. 229; preventive, in hydro- 
phobia, 257; preventive, in plague, 242; jire- 
venlive, in pneumonia, 1 09; prevent ive, in tyiihoid 
feaTjr, 98; tuberculosis transniitled by , 289. ^ 

Insane, gcnoral paralysis of, 895 
Insanity, delusional. 084; post-febrile. SO. in smalT- 

_ iig • 

liy. «l.Uoa of 

chfinic phthW. to. 3M: rdatoii ot hewWbOM* 
to. 600. 
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InMOto, pi£iltie« n* 

InaoUtkmt 88S. 

Inaultf 

%trinfiQa Mor (Me VounoN al Teuiob). 

1070. ^ 

Intomittenoy of heart aotioii, 884. % 

Inteftnittwit oUudioatlon, 841, S63. 

Iniemittent fever, 16; fomie of (Me Faro). 
Jntwmittent hepado fever, 663. 

^nfcnnittent hydrartfiroefa, 1083. 

Intwmittent lameneM, 863. • 

' Iifttfnal capeule, leeioni^f. 040. 

Intemalcarotid artery, Wocking of, 070. 

Inteednal oaete, 681 : Mod, 632; ooila, tumor formed 
by, 311 ; obetrucdon, 610. ^ ^ 

Intestines, diseiuiee of, 407 ; actinomycosis of, 264; 
dilatatioa of, 631. ' 

Intestines, hemorrhage from, in typhoid fever, 
80: in dysentery, 6, 244; in tuberculosis of 
bowel, 340; in intussusception of, 624; in uloersp 
tion of, 601. , • 

Intestines, infarction of, 633; intussuscepdon of, 
610, 624; invaginpdon of, 620; miscellaneous 
affections of. 630; newi gsowths in, 621 ; ulcers of, 
601. 

.Intestines, obstruction W, 610, 684; acute, 622; 
chronic. 622; by enteroliths. 622; by for^ 
bodies, 621 ; by ^^rtonee. 622, 666; by Upomata, 
621. • 

Intestines, perforation of, in typhoid fever, 67, 81. 
Intestines, 4 >rimary tub^rculode of, 202, 840; 
strangulation of, 610, 624; strictures and tumors 
of. 621; twisU and knots in, 620i 
Intoxication, de&nition of, 213. 

Intoxications, 86d. • 

Intussusception, olO, 624. , 

Invagination, 620; post-mortem, 620. 

InversPtype of temperature In acute tuberculoris, 
200; A typhoid fever, 72. 

Iridoidegia, 1014; accommodative, 1014; re&ex, 
1014. 

Iritis, syphilitie,^M8, 271. 

Itch, Cuban, 113; insect, 62; Philippine, 119- 
Itching, of feet in gout, 406; of eyeballs io gout, 
406; of skin in Bright’s disesM, 600; of aUn in 
jaundice, 636; preicteric, 636; in diabetes, 417; 
in exophthalmic goitre, 767; in uremia, 684; in 
Hodgkin’s diseaM, 741. 

Ixodes ricinus, 63. 

Ixodiasis. 63. 

Jacksonian epQepsy, 883, ICpk, 

JaU fever, 106. j 

Jaundice, 684; black. 636; catarrhal, oholuria 
in. 686; from cirrhosis of liver, 66U|ll; oongen- 
ital acholuric form otf 887 f. apioamo form of, 
864; infectious. 364; from aeoto ydlow atrophy, 
688; from cancer of Uver, 660; in diphtheria, 204; 
from gaU-atonea, 661, 668;ihera^tary, 687; in 
influenaa, 164; in poeumoaia, iPn and purpura, 
748; in Weiti daeato, 864; malignant, 638; 
5 the new-born, 638; obetruetive, 684; in ayph- 
•llii, 376; toxemic, 636; In typhoid few, 88; 
• xantbelimna in, 586( in yiDow fever, 386. 

Jaw olonna, 008.* 

Jigger, 66. 

Joints (sM Asnwna)* 


Jumpers, 1085. 

“June cold.” 604. . 

Kohler’s disease, 674. 

Kakke, 249. 

Kala-aiar, 0. 

Katayama*» diseaM, 28. 

Kdold of AddiEon, 1100. 

Keratitis, in small-pox, 120; Interstitial, of In- 
herited syphilis, 271. * 

Kernig’s sign, 103. 

Kidney, diseasM of, 664; amyloid or I g rdan s o a s 
’Smm of, 702; cancer of, 714; cardiac. 668; 
circulatory disturbance in, 667; dxrhosu of, 694; 
congenital cystic, 716; congestion of, 067; con- 
tracted, 604; cyanotic induration of, 668; ojrstio 
diseaM of, 716; duk-shaped, 664; echinococcus of, 
37; floating, 664; fused, 664; gouty, 604; granular, 
604; horsesh(Vi 66^ large white, 692; malforma- 
tions of, 664; movable, 664i palpable, 664; 
rhabdo-myoma of, 714; sarcoma of, 714; scrofu- 
lous, 847, 704; sigmoid, 664; small white kidney, 
602; si-rgical kidney, 704; syphUis of, 277; 
tuberculosis of 846; tumors of, 713. 

KUU-Loeffltr bai^us, 104. 

Knee-jerk, loss of, in ataxia 801; in diphtheria, 204. 
Kodi treatment of tuberculosis, 866. 

Kopftetanus, of Rom, 260. 

Koplik's sign, 142. 

KoesakofTs syndrome, 870, 1003. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in IfikuUoa’s 
disease, 442. ^ . 

“Lacing” Uver, 6751. 

Laounco of Marie, 067. 

Lacunar tonsiUitis, 446. 

La grippe, 152. 

Lamblia intestinalis, 38. 

Lameness, intermittent, 863. 

Londnectomy in compression msrelltis, 040; in 
tumors of the cord, 042. 

LandrVM paralyalB, 018. 

Laparotomy, in cirrhosis of the Uver, 663; m t 3 ^hoid 
fever, 103. 

Larva migrans, 56. 

LsrviB of fllM, diseases caused by (myiasis), 56. 
Laryngeal erism, Mjp. 

Laryngisilpa strldtilus, 698; identity of, with en- 
larg^ tfiymuB, 772. 

Laryngitis, acute, catarrhal, 696; chronic, 597; 
ocdematous, 608; spasmodic, 698; syphiUtic, 601; 
tuberculous, 600. 

Larynx, diseases of, 506; adductor paralysis of, 
1028; snawthesia of, 1020; hyperesthesia of, 
1030; paralysis of abductors of, 1027; spasm of the 
musclee of, 1028; unilateral abductor paralysis 
of, 1028. 

Latah. 1066. 

Uteral sclerosis, primary. 000; amyotrophio, ^Ql- 
Lateritious deposit, 677. 
lAthyrism. 884. 

T^. eoUo, 877; In the urine, 876. 

Lead-palsy, 877; localised forms of, 377. 
Lead-poisoiiing, 876; scute, 376; srterlo-soleroels In. 
878; osnbral gymptoms in, 878j ohrooioi 876; 
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ooBfoklans from, 878; goaty depodte in. 379: 

trattment 879. • 

Jjfgadr^watltiBti preyalenoe of gout in, 396. 
I^glohai-tuberole. 200. 
body. 0. 

liOontiMii oosea, 1107. 

L^m albs, 862; mutilsns. 362. | 

Leproiy, 360; aniesthetio, 302; baciUuH lepra in, 
oontagiouBness of, 361; macular form of, 

• 802; tubercular, 3^. 

l^eptmneningitu, acute oerebro-spinal, 026; chronic, 

028; infantum, non-tubereulous, 028. 

Leptothrix in mouth 264. 

Leptua autumnalis, 53. 
lieudn, 630. 

Leucocythemia, 731. 

LeucocytooiB, in anannia, 721; ohAroBw, 722; cere- 
bro-apinal meninidtUi 161; diphtheria, 201, em- 
pyema, 640; eryripelaa, 212* Ilotkktn’a di*a»e. 

741; teulramia, f35; malaria, 24; meaalee, 143; 
pyemia, 217; pneuiiionia. 177; pleurisy, 648; 
rheumatio fever, 222; ecarlet fever, 1.^3, stomach 
cancer, 482, 485; in trichiniasia, 42; in tuber- 
ouloob (acute), 300; in tuberculosis (chronic pul- 
nionary), 333; absence of, in typhmd fever, 76, 93; 
in whooping-couidi, 151. 

I^euooderma, 1109. 
tieuoo-keratoBUi, mucosm oris, 439. 

Leueonychia, 1002. 

Leuoopenia in typhoid fever, 76. 

Leulacmia, 731; acute, 737; lymphatic, 7,30; blood 
in. 736; congenital, 732; herc<Uty in. 732; in 
animals. 732; in pregnancy, 732; myelogemius, 
781; peeudo-, 738; spleno-meduUary, 73^ 

^ Leukansemia, 737. 

Leukoplakia buccalis, 439. 

Leyden' • crystals. 011 613. 

Lienteric diarrhoea, 499. 

life assurance and albuminuria, 676; and syp , 
281. . 

. Lightning pains in ataxia, 889. j 

Lineal strophiKT, 75. 

TJngiiaJ corns, 439. 

linguatula rhinaria, 62; L. serrato, 62. 

Lipaoidurin, 682. 
lipemla, 412, 418. 

Lipoma of the spinal cord, 941. 

Lipuria, 416, 682. 

LithfiBinia, 677. 
lithlo-add diathesis, 677. 

Lithuiia, 677. 

UtUe-. 910. Mut® 

yrilow atrophy 541, »aomaU« in 

840; Higioin. of, ^^„t,5«0, f.tty.570: 

«4 hepk»«1>h1eboton,y in con- 

64Qi Infarction of. 642, piu«ive con- 

pultttfan of. Ml: “f“7 of. 

of, *68: wihffc rf. W4. ™ 

S41; tn typholiifhvw- ®' "*• 


> 1129 . 

Liver, drrhosis of, 666; alcoholic 667; 'ascites in 
559: atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; hsmoft-hage from stonmcll in , 
558; hypertrophic 560; Hyi^hilitie. 27.'i. 562; in 
Chilian. 557; jaundice in. .550; toxic ^in/^toms 
in <l59; with cancer, 670; tuberculous, 342. 

Liver, diseases of, .VA. 

Laver dulness. obliteration of. in perforative peri-, 
tomtis, 82. 582. 

Liver, movable. 529, 572. * * 

living skeletons, 9(A. 
liobor ]>ncuroonin, 164. -) 

iMbatnn'a cancer, 715. * ' 

IxicalisatioD, cerebral, 874; spinal, 871* 

I^ocohMKl ^pritoU8tiH, 584. 

Lock-jaw. 2,'W,»10I8. 

Lock-spasm, 1073. 

Ijocomntor ataxia, 880; ataxic stage of, 890; blailder 
symiitoms in, 880, gastric rris.^s in, 891; hemi* 
plegia in, 802; incipient stage f>f, 880; laryngeal 
ense# in, 802; nasal enses jn, 892; imralyUc stage 
of, 802, paresis in, 802; rectal crisCH in, KOI; re- 
lation of svpbilis to, 886. • • 

IjOiig thorarie nerve, affee lions of, 1030. 

Loose shouUlers, 007. 

Liieiha niacclhina. 55. 

Lxtdujfu'a anginn, 444. 

Lues venerea (syphilis), 266. ^ 

Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesnms of, ia38. ® 

Lumbar puncture of QuinrJif, 163. 928, 998. 

I, ung, abscess of,'640, embolic. 640. 

Lung, nctinomycowH of, 264; iil^urusm of. 63,3; 
bnmn induration of. 6\5, cuncej of. Ml; carnl- 
ficatioii of, 622, cir^lnisis of. 628. 

Lung, disuses of, 014, stones, 310. , 

Lung fever, 164. i 

Lutue, conirestion ..f, 014, hypo,li>ii<-. OIS. 

Lungs, echinococcuH of, 36. 

Lump., I!im«re..e of, 038, l.ru.n in. B.TO. 

T now growth, in, «41; in r.ilWHi.in.n., «4a. 
biomorrhwnc infarction of, I.18i ; 

610: ,ploni«.tion of, 015, 622; ryphih. of, .''■U 
tuberculosis of, 312. 

Lupinosis, 384. vu 

LvmDb glands, tuberculosis of, 304. 

Sw^oi'i,, g.n.r.1 t,.bonntl..«,, 3W; 

tuborcolouH, 306, rimplo, OOOl rur-purattve, 000. 
LymphodenoiuB, general, 7.18. 

Lymphatic slate, 755. 

Lymph-ecrotum, 49. 

Lymph, vaccine, 127. 

^,hv««eU.dJ.taliono<.4«. 

iysaa. 255. 

I yasophobia. 258. 


Macul®ocnil^.64.^ 

Macular sjTbihde*. 268. 

Maulismus 384. 

Matnengrtfr.^.^ 284. 

Mane. 614. 

Maladie de Hanot. 560, u 
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Malarial cachexia, 16, 23. 

Malarial fever, 10; accidental and late leiionf of, 
« IS; iMtlvo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
foiln of, 20; description of thedparoxysnvin. 16; 
geographical distribution of, 10; hnm^hagio 
form of, 22; intermittent,* 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian. 17; segson in, 10; specific germ of. 10; 
• tertian. 17. * 

, Malarial hemoglobinuria, 22. * 

^Malarial nephritis, 16. a 
Malleifi, 263. 

Malta fever, 247. 

Mammary glands, hypertrophy A? in ^berculosis 
334; tuberculosis of, 340. * 

Mania s^otu, 371. ' 

Mania, BeW», 1041. 

Marriage, questibn of, in hemophilia, 740; in 
syphilis. 281; in tabes dorsalis, 804; in tubercu- 
losis, 361. , * 

Marrow of bones, in smoU-pox, 115; in leukemia, 
73<3; in pernicious anemia, 726. 

Mtuque du /emmes en^triUes, 758. 

Massai disease, 50. 

• Mastication, spasm of* the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. « 

McBurney’i tendei^ point, 516. 

Measles, 140; aboftive, 143; attenuated, 143; block, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, e^^amination of, 30. 

Meat, pcimning by, 381# tuberculous infection by, 
202; iiupection of, for trichina:, 41. ^ 
dhrertioulum, 610. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-perioarditis, indurative, 663. 
Mediastinum, affections of, 660; abscess of, 662; 
cancer of, 661; emphysema of, 663; pleural effu- 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 062; turnon of, 001. 
Megalo-cephaly. 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Melaeno in duodenal ulcer, 474; int3rphoidfever,80; 

in tuberculosis of bowels, 340; neonatomni, 747« 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 080. 

Melasma suprarenale, 768. 

Manure’s disease, 1024. 

Meningeal hemorrhage, 068; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinsl, 025; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,028; in eryripdaa,212; in gout, 406; granu- 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
t simplo, of infants, 028; posterior basic, 928; 
^ serous, ,006; 'iffpliiUtio, 272; tuberculous, 301. 
Meningococcal, IN. 

« Msoingo-ioiw^halittg tuberculous, 302. 

Merali^ parasihetlea, 1088. 

Mercurial, tremor, 1046; stomatitis, 487. 
Mcrycimus, 401. 


Mesoortitis, 848. 

Mesenteric artery, ineurism of, 688, ^66; wnbftHgn 
of, 533; thrombosii of. 683. 

Mesenteric idands, tuberculosb of, 808; tubetooloos 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 688. 

Mosenteiio vessels, affections of, 683. • • 

Mesentery, chylous cysts of, 633; affections of, 582. 
Mesogonimus heterophyes, 2^. 

MetolUo echo, 650; tinkling, 881, 650. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltio affeotions, 260. 

Hetatorsalgla, 1071. 

Meteorism in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, caArrhalis, 603; loneeolatus, 164, 167, 
215,216.623, melitensi8.248; theoalis, In Landry's 
pKralysis, 018. * 

Microcytes. 728. 

Micromelia, in cretinism, 760. 

Middle cerebial artery, embolism and thrombosia . 
of. 070. 

Migraine, 1066; treatment of, 1068. 

Mxkulicz'i discue, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 067. 

Miliary fever, 367; epidemics of; 367. 

Miliary tulierele, 205; tuberculosu, acute, 208; 

tuberculosis, chronic, 318. 

Milk anti scarlet fever, 131; and typhoid fever, 63; 
products, poisoning by, 382; sickness, 365; tuber- 
culous infection by, 292. 

Mind-blindness, 050. 

Mind-<leafnees, 059. 

Miner’s anxmia or cachexia, 44; lung, 631; nystag- 
mus. 1014; cancer of lung, 642. 

MxUhell, irrtr, treatment in hysteria, 1086. 

Blitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
murrent 'oryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis, 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1070; in traumatic neuroses, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha- 
gio small-pox, 118; of pneumonia, 187; of rheuma- 
, tic fever, 210. 

Montreal small-pox epidemic 1886-^86, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, oa:ruleu8, 845. 

Morbus, ooxiB senilis, 302; erronum, 64. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphif habit, 373; treatment of, 374. 

Morphinism, 373. 

Moriihinomania, 373. 

Morphuea, 1100. •• 

Mortality, in oerebro-spbol meninfitis, 164; in 
pneumonia, 187; typhoid fever, 06; in whoopinr 
cough, 161; in yellow fever, 238.> 
itforton'i painful foot, 1071. 

Morvan't disease, 944. 

Moequitoes, formi of, 13, IB6. 
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Ifotquitoee, relation of, to filaria disease, 48; to 
mftlaria, IS: to yellow fever* 236. 

Motor tract, diseases of, 901. 

Moun«dn. anosmia. 44, 366; fever, 366; sioknoss, 
366. 

Moath-breathing, 447. 

Mmith, diseuses of. 434; dry, 441; putrid sore, 436. 
Movable kidney, 620, 664, dilatation of stomach m, 
666 . 

' Movable liver. 620, 672. 

Mucous colitis, 630. 

Mucous panels, affections of, 440. 

Mucous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 030. 

Mumps, 146, 441. * 

Murmur, in aneurism, 858; brain, 420; cardio- 
respiratory, 331, in ohlorotdl, 724*, in congdhital 
heart-disease, sft; JP'/tnfs, 800, 810, m endo- 
carditis, 780, humming-top, 724, in lung cavity. 
330; in sulxrlavian artery in phthisis, :W1, in 
valvular disease, 800, 803, 807 810. 812, 813 
Musca domeetica, 55; M vomitona, 5.5. 

Muscle callus in stemo-niustuid in ftifants, 1031. 
Muscle-sense. 9.59. 

Muscles, diseases of, 1111; degeneration of. in ty- 
phoid fever, 70, 89. 

atrophj', forms of, 907; hertHiilj' in, 
006; atrophic and hypertrophic voncticM, 007; 
Infantile form, 007; juvenile type, 007. pnigrcss- 
ive neural form, 905; peroneal type, 905. pmgress- 
ive central, 001 , 914 , hereditary influence in, 902. 
Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 
Muscular exertion in heart-disease, 797, 821. 
Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 840. 

Mussel poisoning, • 

Myalgia, 396. 

Myasthenia gravis, 1U3. 

Myasthenic reaction, 1114. 

MycosiB intestinuhs, 2.54; pulmonum, 264. 

Mycotic gastritis, 459. 

Myelsmia, 731 

Myelitis, acute, 944; acute diffuse, 946; acute 
transverse. 946; compression, 938; in measles. 
148; reflexes in, 946; transverse, of cerMcal 
region, 047; syphihtic, 272, 273. 

Myelocytes, 736. 

Myelogenous leukaimia, 731. 

Myiasis, 66; of nostrils and of ears, 65, of vogin , 

66; cutaneous, 66, gastro-intesUnol. 55. 

MyatonU. 1114. 

«*n»nun«,82r,, rntj-ptai 

fever, 09, 78. . , . 

Mymjprdiura. affections of. 820; lesions of, due to 

disease of coronary arteries, 823. 

Myoclonia, 1113. 

Myoclonies, 1113. 

Myoidema, 330. 

Myopathies, the primar/, 906. 

HyoMs, qiinal, 8^, 10144 


Myositis. 1111; dermato-, 1111; Infectious. 1111; 

ossihcans progressiva, 1112. 

Mvotoiiui, 1112, mngeuitj. 1112. 

M\utonic reuclioii of Krb, 1113. 

M\na||iit. 1U5.5, 

Mvtiimoxin, 383 

Mjvo'dema, 708, ac^to. 770, congenital form, 768; 
opcr.it ive, 770. 

Myxoma of synnal coni, 941. , 

Myxoneurosis iiitcstinalu,1).10. 

• 

Nn‘vi, niulti|)le, of skin nigl mucous inemhrMiu’H, 
595, 749 * • 

Nagana, 7 

Nails, ill typliohflbvcr, 75; in phtliisis, 335. 

Naming i-eritr^, 9,57 
Nasal diphtlienii, 2f)l 
Nastt-ijlmrvngt'id ohslniction, 447. 

Neap jlitan fever, 218 • 

Neck, cellulitis of. 411, Divbyshirc nock. 764. 
Nccni'ts, acute, of Imhu*. 22.5,in*tvplioid fever, 88. 
NciroMs 111 tubercle, 296 
Needle-Muulhming iti hvsien.i. Ml 
Nematodes, discuses cauitsiniy, 38. 

Nephralgia. 1071 ^ 

NcphnTloinv, 760 

Nephritis 686, arntc, 686; after liiphthcria, 204; 
chrome, 692, chronic Ineaiorrhagir. 693; in 
toiHiIhUs, 446, surgiial treatment of, 702 
Nephritis, chronic desiijiamative, tl92, chronic 
ililfuse. with oxiidafioti. (>92, rhromc^iferHfifial, 
004, chrome pareiicliymatous. t»92, chronic luhal, 
692. conseciitiV. "6.3, li.i‘riiorrhngi*H in, (Hrtt, i^- 
creasiMl tension in. 698, in ervsiirliw. ‘312, in mn- 
liiria. 16, lyinphomalitis, 88, nrliilioi^ of heart 
lijpertryphy to. tWl, m si'arlet fever. 1.34; in 
l>phoid fever, 88, wippuralive. 704, syiihihlir. 
277, urine in, 698, vomilmg in, 699 • 

Ne|>hrohthiusis, 709. 

Nephro-phfhisis (see Kidnky, Tubkhculomh or). 
Nephroiit4>HiH, 529. 664. 

Neplirorrhaphy, OtW. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nervi*-fihn.*s. inflammation of, 998. 

Nerve-nsit symptomH, 938. 

‘‘Nerve-sforriis," 1008 

Nerves, anastomosis of. in facial paralysis, 1022. 
Nerves, .hscascji of pcnphcrnl. IH»8, iliscoses of 
cerebral. I0a5, diseases of spinal, 1033. 

Nerves lesions of anterior criiml, 10:W, circumflex. 
1036 external popliteal. lO-W, ghileal. 10.38, in- 
ternal popliteal. 1039, long thoracic. 1036; me- 
dian 1037. miiheiilo-spiral, 1030, obturator, 1038, 
Bciat’ie. 10.38, small seialic. IffW; ulnar. 1037. 
Nervous diarrlui’ii, 498. 1082. , 

Nervous dyspepsia. 490 
Nervous system, diseases of. 867; diffuse. 923. 

Nettle rn-h (see rimrAiiM) , 

Lrulpa. UK'S. ‘"®®’ “■"‘'T'’";''’**; 

' W, .nfluonc .4 ..."Wn. in, 1009; 

lOTO lumhar. 1071. nf n.ry« of f~l. W • 
„h«nic 1070: plantar. 1071; po,t.«^1070. 
phreni , imtgUon in. 

isoantlnal. 1000: 

visceral, 1071. 
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NeumtliSiA, 1086; nznal. 1001; traumatio. 1006. 
Ncnritii, 008; amnioal, 1002; atoending, 1000; from 
beer, 1002; faidaiia, 0(0; interatitlal, 000; of in- 
fanti, progrenive Interstitial hypertrophlo, 022; 
lipocnatbus, 000; localised, 008. 000; paMOohy- 
matous, 000; multiple. 000, 1000; alooholicS^OOl ; 
endemic, 240, 1003; in diifhtheria, 204; migra- 
tory, 1000; in chronic phthldB, 834; in the infeo- 
tiouadiscasee, 1002 ; in typhoid fever, 86; recurring, 
4001; saturnine, ^77, *1002; sympatbetio, 1000; 
^umatio, 008; optic, 1008; Com sbo, 1002. 
KeuroEbromatoeis, geD|raliaed. 1005. 

NeurogKoma, 088. * 

Neuromata, 1004; “amputation,*' 1005; plesdform, 
1004. mr 

Neurone, structure of, 867; function of, 808; degen- 
crationmf, 868: rsfeeneration of, 868. 
Neuro-retinitis, in anamia, 1007. 

Neuroses, occupation. 1072; traumatic, 1006. 
Neutrophiles, 736. 

New-born, hssmorrhag^o diseases of, 747. « 

New growths in the bowel, 621. 

(ifi^i^blindneoB, 1QP8; in scurvy, 752. 
iiight-Bweate in phthisis, 828; treatment of, 858. 
{fight-terrors, 440. 

Ninth nerve, lesions of, 1026. 

Nissl (tigrdd) bodies, 868. 

Nits. 63. 

Nodding q>aam, 16&. 

Nodes, NayporiA’t, 300; Nc6mfm’s,301. 

Nodes, ssmmetrical, in congenital syphilis, 271. 
Nodules, rheumatio, 224. 

Noma, 437; in scarlet fever. 136; in typhoid, 80, 01. 
Nibnnoblaats.7i^.728. 

Nose, bleeding f|om (see ^piSTAzia), 505. 

Noee, disAwes of, 503. ^ ^ 

Nummular sputa in phthiris, 323. ‘ 

Nursed contracture ^ Trraslaatt, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; in scurvy, 752. 

NyUmder’t bismuth teat in diabetes, 415. 
Nystagmus, iq^4; in Friedreiek^M ataxia, 022; in 
insular sclerosis, 031 ; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obseesion, 1054. 

Obstruction of bowels, 510; acute, 528; ehronio, 
622. 

Obturator nerve, affeetlona of, 1038. 

Occipital bbe, tumors of, 000. 

Oodpito-cervical neuralgia, 1038, 1070. 

Ooo^tion neuroses, 1072. 

Ochronosis, 681. 

Ocular paUea, treatment of, 1017. 

Ooulo-motor paralyris, recurring, 1018. 

Odor, in small-pox, 117; in typhoid fever, 75. 

QEdama,angio-neurotic, 1103; febrile purpuric, 744; 
of ^ttis, 608; hereditary, 1104; of lungs, 616; 
of brain, 065; malignant, anthnx, 258; of the 
braia, in unsmia, 683, 065. 

QSdsmatous laryngitis, 508. 

OsrisTs method in obesity, 482, 820. 

*<Eaophafeal,5rttA,454; varices, 452. 

<<EaophagismnB| 458. 

(Esopfaagitie, acute, 451; ohrraie. 402; fibrinous, 
452; mambraaoua, 462. 

CBsophafMOiladn, 465. 


(Esophago-pleuro-oataneons fistula, 456. 

(Esophagus, (Usaaseaof, 451; oaiuw of, 454; dila- 
tations of, 456; diverticula of, 46^ hamorrhaga 
from, in drrhoeis of Uver, 550; partdyris, of, 458; 
poat-mortem digestion of, 455; rupture of, 455; 
spasm of, 463; stricture of, 463; syphilis of, 276; 
tuberculosiiof,340; ulceration of. 452; variosgpf 
veins, in drrhoeis of liver, 452, 550. 

Oldium albicans, 436; oldiomyoosb, 2, 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopesy in drrhosiB of the liver, 563. 

Omentum, tuberculous tumor of, 811, tumor of, 
in cancer of the peritoncBum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis defoimans, 302; in locomotor 
ataxia, 802; syphilitic, 268, ^0. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuhercuVrds after, 206. 

Ophthalmia, gonorrhcsal. with drthritis, 226. 

Ophthalmoplegia, 014, 1016; axtema, 1016; inter- 
na. 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosu from uremia, 680; 
habit, 373; smoking, effects of, 373. 

OppenAeim’s disease, 1114. 

Opsonic index m tuberculosis, 356. 

Optic nerve atrophy, 1000; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseasee of, 1006. 

Optic neuritis, 1008; in abscess of brain, 004; in 
brain-tumor, 080; in tuberculous maningitia, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, In malaria, 23; in mumps, 147 ; interstitial, 
in syphilis, 277 ; in typhoid fever, 68; in vanola, 
110; parotides, 147; tuberouloua, 8tf ; value of 
in diagnosis, 348. 

OmithodoruB moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260, 

Ostdtis deformans, 1106. 

Osteo-arthropathy, hypertrophlo pulmonary, 1107. 

Oe^ipganesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
026. 

Ovaries, tuberouloais of, 348. 

Over-exertion, heart affections due to. 821. 

Oxalate-of-liine oaloulua, 710. 

Oxaluria, 678. 

Oxsrgen, inhalations of, in diabatio ooma, 423; in 
pneumonia, 102. 

Oxyuria vermioularia, 80. 

Oysters, poisoning by, 888; and typhoid fever, 
63. 

Faohymeninritia, 028 ; owicalii hypertrophies^ 024 ; 
hamorrhagica, of cerebral dura, 023; of spinal 
dura, 024. 

Pogd’s diaeaae, 1106. 

Pain, in appendidtb, 514; in oanoer of stomach, 
483; in pleurisy, 645; in cnMumonia, 174; in ulcer 
of the Btomaoh, 474. * 
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FkUto,pmIy«bof,indiphtherii,204; fataculpur - 1 
Ityda 102 ^ perforation of*in scarlet fever, 136. I 

PallM, tuberculosis of, 330. 

Palpable kidney, 664. 

Palpitotion of hMirt, 832. 

Falfliest cerebral, of children. 010, 086. 

Pllay, lead,«877; obstetrical, 1035; Hhaking, 1042. 

Paludism (see Malarial Fever), 10. 

PancreM, cancer of, 670; in diabetes, 413; cysts of, 
577; hamorrhage into, 673; tuinora of, 679. 

Pancreas, diseases of, 673; insufficiency of, 573. 

Panoreatio abscess, 575; diabetes, 414; calculi, 680. 

Pancreatitis, acute, 674; acute luemorrhaKic, 574; 
ckronio, 6/7; fat necrosis in, 575, gaugrenous, 
576; suppurative, 676. 

Panophthalmitis in exophthalnuo mitre, 7GG. 

Pantophobia, 1080.. 

Papillitis. 1008. 

ParaoenteeiB, pericardia, 782; ahorafis, 654; Acci- 
dents in, 664; atHominis, 502. 

Panesthesia (numbness and tin^ng), in neuritis, 
1000; in locomotor ataxia, 801; in tumor of bram, 
000; in primary combined sclerosis, 921. 

Parageusis, 1020. 

Pg^yslB, acute ascending, 018; oeute spinal, of 
adults, OIS; acute, of infants, 014, agituos, 1042; 
alcoholic. 1001; amnathesia, 1003; asthenic bulbar. 
1113; atrophic spinal, 014; Bell’s, 1010, bulbar, 
acute, 005; chronic. 004; of bladder, in myelitis, 
046; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1040; of circumflex nerve, 1030; crossed or 
‘Utemate, 051, 073; " crutch,” 1030; Cruveilhier’s, 
001; diver's, 037; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erh’s 
syphilitic spinal, 913; of facial nerve, 1010; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undru'*, 918; of laryngeal al>- 
ductors, 1027; of adductors, 1028; in lateral 
sderosiB, 009; from lead, 377; m locomot/ir ata^, 
892; of long tlioracic nerve, 1036; in meningiriH, 
803, 927; of median nerve, 1037; of muscuk)- 
spiral nerve, IWO; obstetrical, 1035; of oculo- 
motor nerves, 1013; of olfactory nerve, 1005; 
periodical, 1009; in progressivo muscular atrophy, 
903; pseudo-bulbar, 905, 956; radial, 1030; of 
rectum, in mjelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
eerratus, 1036; of aixth nerve, 1015; spinal, 
famfly form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 
Paramyoclonus multiplex, 1113. 


Paraphasia, 950. 

Paraplegia flasque, 913. , 

Paraplegia, from alcohol, 1001; ataxic, 
aniemia of spinal cord. 934. from compr^on of 
cord, 938; crvioal, 947; 

940; from hieliioiThiwo into • 

Italy form of. 912; hyrtoncol, 914, 1070 . m 
lU^. 384; from myeUti*. 048; 

M4{ of adulta. 900; .pwlim 

010; .yBhiUlto ipliial. 913; from tumor of the 

oord, 0^; in tabes, 892. 

Parasites, — due to s nim ali le 
Parasltio gastritis, 460. i 
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Parasitic stomatitis, 436, 

Parasyphilitio affections, 269, 805. 

Para-typhoid infections, (A. 

‘‘Parchment crackling " in rickets, 427. 

Parenohymatoua,n«>phriti8, 092. 

Porei#, general, 895. 

Paneto-occipital region, brain turnon in, 000. 

“Paris green,” poisoning by, 379. 
Por^ifison’sdisease, 1642. , 

Parosinu, 1006. * ‘ 

Parotid bulni, 411.* 

Parotitis, epidemie, 140; deafness in, 118; «le- 
Imum ui, 147; chronic, 442, orchitis ili. 147 
specific, 111; syniptuiiiatir, 411; after abdoiniiiul 
section, ;J41i l^pucuiuoiiia, ISi!, iHist-iiiicriitive, 
441; in typhflid fever, 71), in typhus fever, 108, 
Paroxysmal hiemoglobinuria, dVl. 

Pamd's disease, 754. 

Parrot’s ulcers, 436. 

Parr\ 's ihscnse, 765. 

PatcllaP-teiidon reflex (see h^KK-JKiix), 
Pathophobia, 1089. 

Pectonlofiuy, 331. • • 

Pediruli, 53, relations of,\o*lac1ie bleu/ttre, 64, 7i 
Peiliculosis, .53. ^ 

Podiculuri capitis, 53, P. conniris, 51. 

Pehig^iata, 54, 75. 

PeUoeitf rheumutica, 224,741, ig olufren, 1051. 
PeUagra. 384. * 

Pelvis of kidney, affeetioiy of (see Ptelitih). 
PiMuphigiml purpura, 744. • 

Pemphigus nounaturuiii, 269. 

Pentaslonies, 52. •. ^ 

Peptic ulcer, 470, dysiieiwia, in, 4J4; hicmorrhago 
ill, 471; jejimal, 473; pusn ui, 474( tont|j*rneMH t>n 
proHsure^ii, 175. • 

Peptones 111 the urine, 674. ^ • 

Perfftrnling ulcer of foot m tabes, 892; in diglietes, 
417. 

Perforation of bfiwel, in dysenterv, 6, 245; m 
typhoi'l fever, 67, 81. 

Periarteritis, gummatous, 277; no«l(»a, 806. 


Pericardial friction, 777. 

Pencunlile brighlhiue, 775. 

PenciirdilH, 775; acute fibrinous, 776; aphonia in, 
779; clirunic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 776, epilepsy in, 
779; from extensum of ilL-fcase, 77.5, fnfiii foreign 
body, 775; m chorea, 1050; in fu-tus, 776; in 
gout, 405; in rheumatism, 223; lia'inffirhngic, 
778* hyiieniyrexia W, 777, 779; iilifipathie, 775; 
mental symptoms in. 779. primary. 775. pulsus 
paradoxus m, 779; secouflary, 775; tul>erculous. 
309 with pfTusion, 778; in lyjihold fever, 69, 78 
Pericanhum. ofilierent, 7N2; Friedreich’s Bgn in. 

783; calcified. 785. , . , 

Pencardium, diseases of. 776; tulierculoMs of, 309. 

air in, 785. . . , , ao as. 

PMichomlrilU, luiynUKd, In lyphuul tew. 68 84, 

in tuberculosis, (jOO. ^ 

Periguslnc adhesions, 473. 

Perihepatitis. 562. 687. 

Perinephne abscees, 717. 

Pennephritis. chronic. 717. * 

Perinuclear basopWlic granule, m 
Perioflical paralysis, 1099. 

Periosteal cachexia, 763. 



INUSA. 




Peripheral neuritie, 008. 

Periagmoiditie, 583. 

PeristalClQ unreet, 400. 1082. 

Peritonaum, diaeaees of, 680. 

PeritOnaum, fluid, In, 589, 602; o^oerof, 5U; new 
growtha in, 588. V 

Poritonaum, tuborcukMia oft 310; tumor formfr- 
tionain tuberouloaia of, 311. 

Peritonitia, actinon^ootic, 204; acute general, 616. 

' 680; appendicular, 5l8, 680; ohronio. 686; ohronio 
^morrhagio, 588; diffuM adheaive. 587; hyateri- 

* cal, 583; idiopathi^ 580; in infanta. 684; in 
typhoid fevw, 82; leukaftdo, 734; local adheaive, 
586; localiaed, 584; pelvic, 586; perforative, 580; 
primary, 580; proliferative, 8*?; p^mic. 581; 
rheumatic, 680; secondary, 580; ceptio, 681; aub- 
phrenie, 584; tubdhniloua, 310, 688. 

Peritonitia, tuberculous, effects of operation on, 501. 

Perit 3 rphUtia, 519. 

••Perios" of Laennee, 611. 

ferniciouB anamia? 77^. * 

Pernicious malaria, 15, 21. 

Ferqpeal type of muscular atrophy, 005. 

PertUBsia (see Whoopinc^couuh), 148. 

Pesta magna, 112. 

PestLs minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing {|ever, 
110; in scurvy, 7^2; in amali-pox, 115; in typhoid 
fever, 74; in tyfShus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer^t patchee in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelaa, 211 ; in tuberculosis, 290. 

Pharyngitis, 44^; aoute^442; chronic, 443; sicca, 
443. • - • 

Phalanx, acute infectious phlegmon of, 444; 
hei]j|orrhagB into, 442; * hyperaemia of, 442; 
oedema of, 442; paralyais of. 1027; spasm of, 
1027; tuberculosis of, 330; ulceration of, 443. 

Pharynx, diaeaaes of, 442. 

Philadelphia ^capital, relapsing fever at, in 1844, 
100;i ato/iatics of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
ttahtHeM of chorea, 1045; of epilepsy, 1060. 

Philadelphia, tuberculosia in city wards, 291; 
yellow^ever epidemic in 1793, 233; tsrphus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 664.* 

Phlebo-scleroBu, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1080. * 

Phosphates, alkaline, 670; earthy, 670. 

Fhosphatio calculi, 710. 

Phosphaturia, 670. 

Phosphorus pdsoning, similarity of acute yellow 
atrophy to. 540. 

Phrenic nerve, affectiona of, 1034; neuralgia of, 

• 1070. 

Phthirlaria, 63. 

*Fhthiriu8 pubis, 64. 

• PhtUaieai frac^, HippocraUtf description of, 208. 

PhthUs, 813; chronic ulcerative. 317; acute 
pneumooic, 818; arterio-soleroBiB in, 387; basic 
form of, 818; Britt's disease in, 884; of coal- 


minera, 681; ohronio arthritfs in, 887; cough in, 
323; endooarcUtlB 4n. 821, 833; dimoBls of.- 886; 
distribution of lesions in, 317: erySpelas in, 887; 
fatal haemorrhage hi,' 338; fever in, 827; forms of 
cavities in, 810; gastric symptoms of, 383; 
lucmoptysis in, 325; modes of death in, 388; modes 
of onset in, 321 ; physical signs of, 320; pneumonia 
in. 337; relation of fistula in ano to. 341; sputum 
in, 323; summary of lesions jn, 318; tirphold fever 
in, 337; vomiting in, 383. 

Phthisis, fibroid, 335, 628; florlda, 316; renum, 345; 
syiihilitic, 274; of stone-cutters, 681; unity of, 
207; ventriouli, 461. 

Physiologioal albuminuria, 672. 

Pia mater, diseases of, 026. 

Picket disease, 783. 

IHcric-acid test fbr albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
440. « 

Pigmentation of eldn, from arfenio, 380; in Ba*e- 
doto's disease, 767; from pbthiriasis, 64; in 
Addiaon'% disease, 757; in chronic pulmonary 
tuberculosis, 335; inmelanoeis,758; in peritoneal 
tuberculosis, 311; in scleroderma, 1100. 

Pigmentation sf viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 30. 

Piroplasmosis, 0. 

Pitting in small-pox, 1 17: measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 001.' 

Pityriasis versicolor, 335. 

Placenta, tuberculoris of, 348. 

Plague, 230; bubonic, 240; septicnmio, 241; pneu- 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malariie, 12; prftoox, 13; vlvax, 12. 

Plastic bronchitis, 013. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, .308. 

Pllural effusion, BaeeellfM sign in, 647, 649; com- 
pression of lung in, 645; hiemnrrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 048; serous effusion, constitu- 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 055; diaphragmatic. 
051; dry, 6.'i5; with effusion, 643, 055; enosrsted, 
651; fibrinous, 643; haemorrhagic, 650; interlobar, 
651; in tsrphoid fever. 85; pain in side in, 645; 
plastic, 043; pleural friction in, 047; primitive 
dry, 656; pulsating, 649; purulent, OM; sero- 
fibrinous, 043; tuberculous, 308, 644, 660; vaso- 
motor phenomena in, 650. 

Pleurodynia, 396. 

Pleuro-pericardiai friction, 330, 777. 

Pleuro-pwitoneal tuberculosia, 308. 

PleurothotonoB in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonioa, 53. „ 

Plumbism, 376; and gout, 308; ai a eaiue of renal 
drrhosiB, 605; paralysis in, 877. 

Plymouth, epide^o of typhoid f^ver at, 62. 

Pneumatosis, 401. 

Pneumaturia, 416, 061. s 

PneumooooouB. 167, 644 • 
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pDMVnocaBtno nerve affeotioiu of 1027; cardiac j 
branches 9, 1020; gastric and oesophageal 
braises of, 1029; laryngeal branches ot 1027, 
phaiyngeal branches of, 1027; pulmonary 
branches of, 1020. 

P^umonia, acute croupous, 164; abscess in. 180; 
acute delinuiu in, 179; anawthesia. 186; anti- 
pneumococdo scrum in, 101; bleeding in, 190; 
caseous. 323; clinibal varieties of, 182; cohtw, 
croupous, in, 172, 281; complications of, 180; criirifl 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthnds, 315, diplucoccus 
pneumonia, 107; endocarditis in 171, 180* en- 
gorgement i)f lung in, 170; epidemics of, 100. 
fever of, 172; gangrene in, 187; gray hepatixa- 
tion in, 170; herpes in, 170; immunity frum^OO, 
in diabetes, 183;* in infants, 183; in inOu^xa, 
186; in old nge, 183; menlggitis^in, 172,^81, 
mortality of, 187;g>erioarditis in, 171, 180, psrudo- 
orisu in, 174; purulent infiltratiun in, 170, re- 
currence of, 182; red hepatixation in, 170, re- 
lapse in, 182, resolution of, 170; serum therapy 
in, 100; thrombosis in, 181; toxamm in, 188; 
trauma in, lOG ^ 

Pneumonia, ai>eY pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic inlerstitml, 
028; contusion, 160; creepuig, 182, double, 182; 
ether, 185, epidemic, 184; fibnnous, 104, hypo- 
static, 016; in malaria, 10; interstitial, of the rout, 
in syphilis, 274, in typhoid fever. 84, larval, 184; 
lobar, 104; massive, 182; migratory. 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 207; secondary, 183; terminal, 183; 
toxic. 184; typhoid pneumonia, 184; white, of the 
feetUB, 273. 

Pneumonitis, 104. 

I’neumonokomosis, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 683. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, acoutJaaimus of Unvemcht, 
058; after tracheotomy, 003, chronic, 060, 
Hippocratic siiccussion in, 659, in phthisis, 320, 
from muscular effort, 058, recurrent, 668. 


Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilooytosis, 722, 728. 

Poisoning, by arsenic 379; by food. 380; by gram. 
383; by lead, 375, by meat, 381 ; by milk-products, 
382; ptomaine. 381; by sewer-gas, 303, by 
vegetables, 383; shell-fish and fish, 383. 


“ Poker-back.” 302. 

Polarlsoope test in diabetes, 415. 

PoliencophaUtJa, 086; superior. 1017. 

PoUo-myelitifl, acute and subacute, in adults, 918; 
anterior acute, 014; epidemics of, 915; eUology 

of, 016; anterior chronica, 901, 914. 


Polyadenoraata, 486. 

Polyaffnia. 732. 

.Polyarteritis acuta nodosa, 866. ^ 

PolycythiBinia, in diabetes. 416; in 
475; with enlarged gpleen and omnoaiB, 762. 
Polymyniiitia hffiPUWThilflca, 1112. 

Pdyneuiitia, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitis 308.687 
Polyphagia, 414 
Polypncea, 1116. a 

Polyserosifis, .308. .587, 784. 

Polyuria (sec Diahitiji iNsinnus). 

Pol>ii/a. in alMroiiiiiml (uinnrs. 424; in hysteria, 
4J1, 1078, m tMiluad fever, 87 
Pons lesions of, 0.52. Iuiiidm of. 901. 

Popliii'nl nerve piiral>Mis i.f. 1038. 

PorciUTphnlus. 080. • * 

Poroecphalus constiieliis .52 

Porful vein, du^'nses of .5-^, tlironiboaia of, .542? * 
suppurntioii ill, .5m. • • 

Post-cpileplii sytnptniiis IIMJ2 
Posterior ctTebr- ,',>;iriiT\ liliteking (»f. 070. 
Post-henupleghf rhon‘ii, 087, ejuleiwy, 087. 1U(W; 

muvements, 987. • • 

Post-mortem movenienlM in clioicni IiimIm.}*, JiW. 
r»»^t-phnryngciil ahwTss, 114.* • 

Posf-tynilioid, aniPinin, 76; tem|>emliirc>, 72 
Poliitogsiisoniiig, 384 • 

Pott'n iliM'tiNO, 038 * 

PregiiaiKv, and oi-iite xollnw ^tmpliy, 538‘,,and 
eliorea, ]046;and heart ■liiti.nse, 814, and plitliisiH, 
351; and typhoid fexer, 92. 

Presystolie inunmir, 810 * 

Pnupisni 111 leiikieiniii, 734. 

Pneluy heat (see IJiiti('aki\). 

Proeeasion euteriiillar. elTerts of, <16. 

ProfcssioruU spasms, 1072. 

Pwfctnn law, 266 
Progeria, 771 
Prufduttis of ticnio, 28. 

Pnigressivo museufar atrophv, 001 ; noiirnl, 065 • 

Progre^ave peniiciuus ani|{imu, 72.^ Nissl in, 727. 
Prophylaxis, against eholera, 232, .igiiiinft Miirvy. 
7.52, ngnliiHt tuliereiiiosiK. 351, ag.unst t.i imi .30; 
uguinst fnrhina, 44r agninst typhoid feviV, IHl, 
against yelh»w fever, 2.'18 
Prostate, tiils*rnilosis of, 347 
Proteus vulgaris, in ii|)penrlicitis, .512, in epi.lrmic 
jaundice, 3t>4, in meat puiMmiiig. 

Protoxon, diseases rauseil by, I, parasilie, 1 
Pnine-juire expeetorutnm, 642. 

Pruritus ill ilialM'tiv, 414, 417, in HoHi/kin'n disease, 
741, in iir.imm, 084, in olmtrurtive jaundice, 
535, in gout, 405, in U'rnirti' disease, 767. 
Psammoma of spinal coni, 041. 

PHCudo-anii’mia, 718 

Pseudo-apoplcetic seixurcs in fatty heart, 828; with 
slow pulsi*, H3H • 

Pseudo-bihury colic, 551. 

Pseudo-bulbar paralysis, OftG, 060. 
Pseudo-euvernous signs, 331, 047, 052. 
Pseudo-eyesis, 1070. 

Pscudo-iliplithpria, 190 
Pseudo-hytlniphobia. 2.58 

Pseudo-hyper tnijihic muscular paralysis, 906 
Pseudo-leu kiemia, 738 
PBeudo-liporna, supniclavicular. 770. 
Pseudo-pBralyMs, syphilitic, 754. 

Pseudo-ptosis, 1014. 

Pseudo-scli'rose en plaques, 931. 

Pseudo-tabes, 120 . . * * ‘bW 

Pseudo-tuberculosis hominis streptothrica, 3W. 

PsiloBiB, 5(X) 

PaittacoBis, 308. 
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Psoriasis, buccal, 480. 

Psorosparmiasis, 1 ; internal, 1; cutaneous, 2. 
PsycAiastbenia, 1001. ^ 

Psychoses, typhoid, 86. 

PsychOsis'pi^euritica. 370. ^ 

Ptoiuaioe poisoning, 381. 

Ptoais, forms of, 1013; hysteiloal, 1018: In ataxia, 
880; pseudo, 1014. 

Ptyahsm, 437, 440., 

Phberty, barking cough bf, 1081. 

Fq^, irritans, 54; penetrans, #5. 
fulmonal-cerebrai absjj^sses, 004. 

PulmoAsry (see Lungs) ; aift>plezy, 618. 

Pulmonary artery, sclerosis of. 861; perforation of, 
860. , 

Pulmonary hamorrhage. 325, 617. • 

Pulmonaay orifice,* congenital lesions of. 845; 

atresia of, 845; stenosis of, 845; tuberculosis in. 

, 337, 845. • ^ 

Pulmonary osteo-arthropathy, hyi>ertrophio, 1107. 
Pulmonary valve, insufiiciency of, 813; steaosis of, 
813. * 

Fulq|ting pleurisy ,J540. 

Pulsation, dynamic, oi aerta, 860. 

Pulse, alternating, 834; dicrotic. 70, 76; under in> 
fluence of digitolw,* 817; intermittent. 834; ir- 
regular, 834; bigeminal. 834; trigeminal, 834. 
Pulse, capillary Capillary); CorrH^in,* 801; 
vdlrter-hammerfOTl. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic« 536 (see BrIdycardia, 836). 

Pulsus paradoxus, 779, 784, 834. 

Pupil. Arfjyll Robertson, 889, 897* 1014. 

Pupillary inaction, heniiopic, l(7l2. 

Pupils, unequaj 1014; ii^ general paresis, SOJ. 
Purpura.* 742, arthritic, 7«; cachetic. 743; ful- 
minans, 745; //enoefc's, ' 745; infeeWous, 743; 
mechanical, 744; neurotic, 743; pelioeis rheuma- 
tica^ in, 744, lucmorrhagica, 745; myelopathic, 
743; pemphigoid, 744; simplex, 744; sympto- 
matic, 743; toxic. 743; urticans, 744; vitfiolosa, 
118. 

Purpuric oedema, febrile, 744. 

Pus in the urine, 676. 

Pustule, malignant, 253. 

Putrid sore mouth, 435. 

Pysmia, 213; arterial, 701; idiopathic, 216; post- 
typhoid, 89 

Pysemio abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typheud feve.’, 88. 

Pyelonephritis, 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in psrsBmia, 217; 
suppurative, 542, 564. 

Pylorus, hypertrophic stenoids of, 486; congenital 
* hypertrophy of, 487; insufficiency of, 492; spasm 
of. 492. • 

Pyonephrosis. 703 
Pyopneumothorax, 309, 657. 

^Pyopneumothorax subphrenlous, 472, 685, 660. 
IVorrhoBa alveolaris, 439. 

* Pylramidal tract, 870. 
e Pyuria, 676; ^ typhoid fever, 88. 

Quarantine against oholerai 282 
Quartan ague. 17. 


Quinek^i diMase, 1108; lumbar xnmotun; 168. 888) 
W8. ^ - 

Quinine rash, 187, 743. 

Quinsy (see Tonulutib, Buppumanm). , 
(^tldian ague, 17. 

Rabies, 266. 

Radial paralysis, 1036. 

Ragpicker’s disease, 254. 

Railway brain, 1006; spine, 1086, 

Rainsy’s tubes, 1. 

Rapid heart, 835. ^ 

Rashee, from drugs, 137, 748; in danders, 262; b 
measles, 142; in relapsbg fever, 110; b rubdb, 
145; b scarlet fever, 132; b small-pox, 115, 116; 
b syphilis, 268, 270; b typhoid fever, 74; b 
^/hus fever, 107; b pynmb, 217; b vaodnatbn, 
126; in varicella, 120. 

Raspberry topgue ip scarlet fever, 183. 

Ray-fungus (aotbomyces), 263. 

Raynaud's disease, 1100; aphasb b, 1101; and 
Boleroderma, 1110; epilepsy b, 1101; haemo- 
globinuria b, 1101. ^ < 

Reaction of degeneratbn, 881, 1003, 1021. 
von Reoklingh^usen's disease, 1005 
Recrudesoenoe of fever b typhoid fever, 72. 

Rectal orieee b tabes, 891. 

Rectum, irritable, 1082; stricture of, 276; syphilis 
of, 276; tubercuIosiB of, 341. 

Recurrent laryngeal nerve, paralysb of. 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brab, 078. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of,b transverse ledon of the cord, 
0.30. 

Reflexes in ascending paralysis, 010; b cerebral 
huimorrhage, 074; in locomotor ataxb, 880, 891; 
in polio-myelitis acuta, 016; in spastic paraplegia, 
010; in hysterical paraplegb, 914, 1070; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichnuinn's disease, 492. 

Relapse in typhoid fever, 92; b soarbt fever, 136. 
Relapsing fever, 100; spirillum of, 110. 

Remittent fever, 20. 

Renal calculus, 709. 

Renal, colic, 711; ppistaxb, 660; sand, 700; syphilis, 
277; sclerosis, 694. 

Rendu' s type of tremor, 1080. 

Ren mobilis, 664. 

Resolution in pneumonb, 170; debyed, 186. 
Resoiumce, amphoric, 331, 658; tympanitic, 331 
646, 658. 

Respiratory system, diseases of. 603. 

Rest treatment, 1086; b aneurism, 861. 

Retba, lesions of, 1(X)6. 

Retbal hyperosthesb. 1008. 

Retinitis, 1007; albumburb, 1007; b antemis, 
1007; in malaria, 1007; leulusmb. 1007; pig- 
mentosa, 1007; syphilitic, 268, 1007. . 

Retraction of head in menbgitis, 803, 027; b otihi 
medb, 026; b typhoid fever, 86, 

Retro-coilio spurn, 1031. 

Retroperitoiueum, hBmwrhaci bto, 114. 
Retn>pharyngeal abscess. 444. 

Ratropulsioa b panlysif ogitau, 1044, 
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ftevaodnadon, 125. 

Rh^tiB NieUyi, 47. 
Rhabdo-myr jna of kidney, 714. 
Rhabdonema intesdnale, 51. 
Rhoobtio bones, 426. 
Rhaohide, 426. 


Rhasadee, 270. 

Hematic- fever. 219; cerebral complications of. 
224: endocarditis in. 223, fibrous no.lule« i„ 224 
germ theory of.^1; hereiUty in. 220 h>,»cr- 
pyrexia in. 223; metabolic thoorv of ‘oo, 
nervous tlimry of, 221. iiericarditis m, 2‘>i’ 
purpura in. 224; sudden death in 22.'> 

Rheumado Rniit (see Ahthhitis Di-roiiMANs) 
Rheumado nodules, 224 

Rheumatism, chronic, 394, muscular. .3%. huIi- 
acute, 223, .ind tonsillitis, 44.5.., 

Rheunutoid arthritis (see Arthhitis Di' 

Rhinids, fibnnous, Soi; membrunnuH, 201. sviihi- 
litio, 269. ) ^ 

Ribs, reflection of, in empyema, G.5.5. 

Rice-water sttKils 231. 


Rickets, 420. acute. 430. 753. fictal. 709 
Riga’ a disease, l.'iO, 435. 

Rigidity, earh , m bcnnidcgia, 970, late, 974 
lligoro, in abst css of bram, 904, in' abw-ess of liver, 
SG6; in ague. IG, in pneumonia, 172. in pyicinia,' 
217; in pyelitis, 706; lu tubervulosH, 322, m 
typhoid fever, 74 
Ruua aardonic us, 2C0. 

Rock-fever, 248. 

Rocky-mountam fever, 308 
Romhov'e masticatory siiasm, 1018, symptom, 890. 
Root-nerve symptoms in comiiressioti paraplegia, 
938. 


Rosary, rickety. 428 

Roseola {mu' Hosi- Rash of Ttpiioio), 74, epidemio. 

145; syphilitic, 208. 

" Rose cold.'' 594 

Roee rash in l\phoid fever, 74. 

Rotation in crnlcp'^v, 1(X>1. 

Rotatory spasm in livstcna, 1080 ^ 

Rutheln, 145. 

" Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see FnirnoN). 

Rubella, 145 

Rubeola, 140, iiotha, 145. 

Rumination 491. 

Ruqning pulse in typhoid fever, 70. 


Sable iTiteatinnl, .')32. 

Soccharomyces albicans, 430. 

SaiJi'e disease, 012 

Sacral plexus, lesions of, 1038. 

St. Vitus’s dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injeodons, intravenous, in diabetic coma, 
423; subcutaneous, in cholera, 233 
Saliva, arrest of, 441; supersecretion of. 440 
Salivary glands, diseasee of, 440; inflammation of, 
44k. 

Salivadon (see Pttalibm). 437, 440; in smnll-pox, 
117; in bulbar paralysu, 004. 

Salpingitis, tubenmlous, 34S. 

Saltatory spasm, 1055. 

Sanatoria, treatment oFtuberouloda in, 354. 
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Sand-flea. 5.5 

Sand, intestinal. 532; renal, 700. 

Sapnciiiin. 21.1 
Saranac Samiiininu. ,3.r^ 

^■ino, vwitnruli, <(«, lui« , ,, i,|„. 

“Wu.. of |.ra,,, jws, of 

oMi'v.:, l!r ' Wl. .ocl.„o,lj 

Siimipips Mcaliii'i 52 i • 

S.iluriiiiu* nciirilii,^I002 
1 Saturiiisin .175 


SauH.'igf pOisniung. .ISV • 

Scapiil(nl\iii:i. .197 
Scarlatina iiiili‘ii^>t, i;i 2 
ScarlafiiiaVm^* cnipfiDiir. 131 . 

Scurlatiuai iicphnliN I.N 

Scarlet fever. l.M), juigmow form. 1.14*; at>|iieiU 
form. 134. eoiuphi mIh.iim nyd HC<]uclie, i;M* 
dcMipianiafion in. I 5|. iTuption m. i.i2, fulminnnt 
tnxiv vancty, 131, hicmorrliBgie form, 134. iii- 
ciiliatiDii of, 132. iiifeetfMlv of. RIO, 138. in- 
\asion 111,132. iiialigiiaiit. 1 3 J , piieria-raJ (sceSiiii- 
t.H AI.1, Hiirgit ul. 131 , {iiid tjVhoid fever, sd, 1.18 
SchiHtoMomiim liuMiiiit.ibiuiii. 27. JH|N.iiiriim vcl 
< ’at I HI, 28. • 

Schonhin « disease, 744. 

Schaol-iiiaile chorea, I()|0 

Schott tn*afment in mvocimlinlMynease, 820. 

Schult^r n granule miushch, ,3.13. *** 

Srhwcutnt/ir cun* in hIm‘«i 4 >. 4.32. 

Sciatica , 10.19 ' 


Sciatic nerve, BfTiflioiiH of. 10.38 
Scirrhous cancer of lung, Oil, of simnach, 480. , 
Si'lcrcma in cliolcra iiifanlnm, 5071 ^ 

Sc]er«>1n.i niHiiiutonini, 1 llf.l » 

ScIcrotJurIvlie, 1110 » 

SclcrcMlerma, 1 100 . 

Scdcrosc cn plaiines, 0.’10 

ScIcro!«-H of the liraiii, 92.8, difTusc, 929; iliMSfiniii- 
atwl, 9;i0, iiiHulnr, ft30, imilliple, 929, miliary, 
929. tiilsToiH, 930. 

Sclcroms, rcreliro-Hiunnl. 029, degeneraUve, 029' 
dcvelopmenlal, 929; inflammatory, 029, of sriirvy 
752 

Sclerosis, primary. lalcrul, 901); posterior N|iinnl (see 
Locomotoh Ataxia), 880, in chronic ergotism, 
.383, primary combined, 920, in tubercles, 290; 
renal 094, toxio combiiieil, 922. 

Sclerostoma, 45. 

Sclerotic gastritis, tOQ 
Scohees of echinococcus. 34. 

Scorbutus, 7.50. 

Screw-Morin, .55. 

Scrivener’s palay, 1072. 

Scn^fula, .'104, alleged protective inoouIaUon by, 300. 
Scrofulous imcumoniu, 297. ^ 

Scurvy, 7.50, infantile, 7.53; prophylaxis of, 752; 

wlcrosiH, 7.52. 

Scyhala. 520 

Seasonal relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; ^ 
typhoid fever, 59. 

Seborrhrea nigricans, 1083. 

Secondary contracture in hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1016. 
Secondary fever of small-poz, 116| 
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Jelf-limitafSon in tuberoulosii, 3S0. 

Semilunar Bpaee of Traube, 647. 
tumily narcvalvee. aofUc, fDOompetenoy d, 766. 
hiyilft emphyaema, 638. 

Senaation, fiainful, loes of, in syringomyelia, 943. 
Sensation, retardation of. in ataxii, 891. ^ 

Sensory system, diseases of, 886 
SepUoffimia, 213; oryptofenetio, 215; general, 215; 

^gonorrhoeal ,282 ; progreBave,214 ; yphoid ,89. 

SepticcHiyttmia, 216.* ' 

Serntus paralysis, 1036. 

'Serum disease. 205. ^ 

Seveiwifisr fever, 109. * 

Sewer-gas. and tonsillitis, 445; poisoning, effects of, 
363. • ^ 

Sex, influence of, in heart-disoase, Sli. 

Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chloroas, 721; in chorea, 1045; 
jn exophtliolmii^ goitre, 765; in general paresis, 
896; in haemophilia, 748. 

Shaking palsy. 1042.# • 

Shell-fish, poisoning by ,^83. 

Shinidre, 900. ^ 

Ship-fever, 105. . • 

Shock as a cause of traumatic neuroses, 1006. 
Shock, death from, in A:ute obstruction, 522. 
*Shoemaker’8 cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping. 9 , *8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Siderosis, 631, 632. 

Signal symptom (in cortical lesions), 948, 090. 
Siimultus (see Hiccough). 

Sinus thromboHil, 083; and ann>mia, 983; and 
chlorosis 724, Il83; autoohthonous, 983; second- 
ary, in ear-disease, 983. * • 

Siriasi^ 385. 

Sixth nAre, paralysL of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda’$ resonance in pleural effusion, 046; in 
pneumonia, 170. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
097; of rickets, 420; percussion of, 905. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral ineompetency, 806. 

I^ow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; eonta^ousness of, 112; discrete form, 
116; eruption in, 116; hsemorrhagio, 117; inocula- 
,tion in, 112; recurrent, 120; ''accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see OuracTORT 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

Softening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Sw,436. 

•ord«,70. 

^ore throat, 442. 

Soya bread, 422f 

Spasm, congenital gastric, 487; pylmio, 403. 
Spasm, look, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, 2^ 
hysteria, 1077; of ?aoe, 1022; of oRiHclcq, 
facial paralysu, 1022; professional, 1072; 
tory, 1055. 

Spastic paraplegia of adults, OQO; heredharj 
hysterical, 014; Erb't syphilitic, 013; m clu 
910; secondary, 913. ’*■ 

Spedfic infectious diseases, 67. 

Specific treatment of typhoid feVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
Itaralysis, 004; in insular sclerosis, 930; in 
paralysis, 808; in hereditary ataxia, ( 
paralysis agitans, 1043; scanning, in 
solfVjsis, 930. “ 

Spes^phthisica, 334. 

Spinajaifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisitof, 10:10. 
Spinal apoplexy, 030. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, ( 
S|)inal cord, affections of blood-vessels 
amemia of, 934; chronic lepto-menin 
028; complete transverse lesions of, 02 
pressum of, 938; congestion of, 9.34; e 
and thrombosiB of vessels of, 93.5; enc 
of vessels of, 035; fissures in, 937; foci 
of, 032; hiemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 87] 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 03.' 
Spinal epilepsy, 910. 

Spinal irritation, 1080. 

Spinal membranes, hiemorrhage into 03. 
of, 041. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal p..ralysiB, atrophic, 014. 

SpLkls, CarsrAmnnn’s, 611, 013. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 100; of syphili 
Splanchnoptosis, 528. 

Spleen, amyloid degeneration of, in sm 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, Ti.l 
701; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congenitu 
260, 271; in malaria, 15, 17. 

Spleen, oxdsiun of, in leuka?mia, 7.3S ^ 
Spleen, floating, 629, 760; pulsating, 
Spleen, in ague 15,23; In anthrax. 2. ib 
of liver, 659, 661; in Hodgktn’t dw” 
leukirmia, 732, 734; in rickets, 42S. i 
miliary tuberculosis, 200; in lypl*"“ 

83; in typhus, 107. 

Spleen, rupture of 761; in malario, 1^. 
fever, 68. 

Spleneotomy, staiistioa of, 738, 762. 

Splenic anssmia, 762. 

Splenic fever, 252. 

Spleniiation of lung, 316, 615, 622. 
Splenomegaly, family or iijfantilc 
primitive, 762; 
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Spondylitis defomums, 392. 

Spondyloge rhttomihque, 803. 

Sporoioa, if parasitio, 1, 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest, 654 

^ alveolar^Us in, 603; adiceba coli in, 0, nnchov> 
sauce, 6; m cancer of lung, 642, in influenui. 
154; hiematoidin^oryBtals in. 5CG, m nnfhmcivw. 
083; in asthnia, 611; in hronchiectnsiH. 60S, 
in acute bronchitis, 602; in chronic hroncliiti». 
604; in putrid bronchids, 005, m gangrene of 
lung, 630. 

Sputa, in phthisis, 323; in piieumonin, 17.‘i; in 
acute pulnioiuiry tuberculosis, 31-1; prune-jiiK^e. 
642; uric-iicid crystals in, 401. 

Staphyloco<ci, iq broncho-pn^imonia, 62.*^ in 
diphthenn, 196, in endocarditis, 7S9, m poriioni- 
tis, 681; in pneumonia. 108; in *)yjpima, 410, in 
septicremm. 2l3; in tonsilJitiH, 445. 

Status, epilpiiticiiB, 1061 ; hystericus, 1084. 

StatuS'lympiiAtious, 755, sudden death in, 755. 

SUUwoQ^g sign, 766. 

Stenocardia, 8.19. 

Steno’i duct, gaseous tumors of, 442. 

Stenosis, of uortic orifice, 802; of niJfrnl^oriOci'. 
808; of pulmonary onhee, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, .‘180, 1002. 

Sterooraceous vomituig, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hj'stonn, 1083; in purpura, 744. 

SiiWa disease, 393 

Stitch in side in pneumonia, 174; in pleuruy, 645. 

Stokgg-Adavm disease, 834, 837, 852. 

Stolidity of face in general paresis, 808. 

Stomach, almidiy of, 460; atony of, 402; chronic, 
catarrh of,4.'iU, prosiunsof,47U, foreign bodies in. 
480; hfeinorrliage from, 474, 487, liair tumors in, 
486; hour-gl.*iss, 175; neuroses of, 400, non-caff('cr> 
OUB tumors i n , 186 , syphilis of, 276 , t ulierciilosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cnnci-r of, 479; acute, 485; absence of free 
HCl in. i81, iluignosis from gastric ulcer and 
chronic gnstntis, 485; hemorrhage in, 483; 
Beoon(inr> , 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany m, 468. 

Stomach, diseases of, 456. 
omatitis,434, acute, 4.34, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous. •1.37, 
herpetic, 4,36; mercunal, 437, neurotica chronini, 
436; poraaitio, 436; pemphigoid, 430; vesicular, 
434; uremic, 086. 

Stone^tter's phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 6, 244; of typhoid fever, SO. in 
hnmatemeeiB, 480; of obstructive jaundice, 5.35 

Stra||>iBmuB, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptoeood in diphtheria, 196; in endocarditis, 
7M; in pneumonia, 168; in peritonitis. 5Sl; in 
pleurisy, 644; in py^praia, 216; In scarlet fever, 
181; m septioeemia, 235; in tonsillitis, 445. 


■ 1139 

Streptococcus diphtheritis. 108. 

Streptococcus eryMjvelatoM 211. 

Streptococcus pyogcuc-?. m bruncliO'plicuKiQnia.. 
623; ill eryw|H‘J;H, 21 1 ^ 

Strentothrix aijtiiiounct's. 26.3 * » 

Strj^iiro of Lule-iiiict. 547 
Stricture of col«»n. i^iiui'n.us, .^i21 
Stricture of infi'slmr. .VJI. Mfirr .Ksenterv, 2-^1, 
.121, after tulKTculons ulcer. .341, 

Stnetun- of (r«opliHgUH, •fj.t * 

Stricniro of p\lor0s, 4S6 

.Stnctiire^and tiitimrs of tly* boecl, .121, ^ * 

Stroke, apoplectic. • 

StnnigylonlcH iiitcstiiialiH. 51. 

Stiittenn^ III ln•utll'll^'atllep<. M'l. 

Sfjnan |)oas#iits. iirsi'iiiciil habit in. .380, 

Subclavian arterv. iiiiininir fti ainl tlini.Miing of, in 
phthisis, .3.31 

Subphrenio |>eriloiiiti.<, .581 t » 

Sulisiiltiis tendiiiiiiii iii l\plioid f|.\cr. 85, 

Siiccifksion, llippiKTatic, r»59 • 

SucciHsioii splasli III dilated hIoiiiiu h. 4i)9, 

Sudaiiiiim. in rheiiiiiniic fcviT.^22, in typhoid fever, 
74 • ■ 

Sudoral form of typhoid fever, 7.1. 

Sugar Hi the iiniic, 108 ^ 

Su|^>lioc\ aiiidcs III c\cc‘4s in saliva in rlieumatiiun, 
222 

Suii'Htroke. 3.8.1, afferH'fTci ts of,*.3.H(*. 

Supcrinotililv of xioiicicli. 190 
SiipprcHsion I uriiH', nt urtivi*,‘'71 1. 

Siippuratn ncpbritiH, 701 
Siippunitive p\h*plilcl)itM. .142, .101 
Suppurative tonNillili>., MO ^ ' 

Siiiirsrenal iMMlies, disci's of, ,7.1«i, hirinorrlinge 
into, 7tU), tulM>reii|^)^iM of, 7i>0, tumors of, 760. 
Suprarenal extriu*!, tn'iiiineiit b\ , 719 ^ 

Surgical kidnev, 701* , 

Sus|H‘iiHion 111 roinpn’sMon piinipicgin, 910 
Sweating, in acute rlieuniiitisin, 222, in ague, 17; 
in iliiilietcs, 414; in plitliiM... .128, in pvainin. 
217, ill t>plioid fever, 75; in yialigniint eniln- 
cnrditis, 790, profiisg, m rickets, 128, iinilalernl; 
111 rcrvieiil rarics, 9.39, unilateral, in uncurism, 
8tK) 

Sweating sicknctw, 367. 

Swine fever, 3t>8. 

SydriJinm K chorea, 1045 
SyminetrHiil gangrene, 1101. 

Symiiatlictir ganglia, in AtUtinun'^ iliseoHe, 7.17. 
Symiiatliptie nerve fibre'i (see Vaho-motok). 
Symploiiiutic parotitis, 411 

SyncfijH*, fatal, m corilnic discane, 800, 827; in 
plithisis, 3.18, in pleural efTimion, 048, local, 1100 
Synovial rheuinatiHin (sec GoNORUiKiuL Rhu - 
matihm), 282. , 

8yn»)ViliH, goiiorrhieal, 282. . * 

Synovitis, Hyiiiiiietncai. in congenital syphiliN, ‘271. 
Syphilnliw, rnaeular, 208, papular, 2liS; pUMtular. 

2t>8. si|iiaiiiou8, 268; the late, 200. 

Syphilis. 265, accidental infection, 200; oequir^, 
267, amyloid degeneration in, ‘209, bone lesions, 
271 ; congemtal,200 , and dementia paroiy tieJ,2G9! 
272, diagnosis, 278, early nerve lesions, 272; gun» 
mata in, 267, 269, hereditary transmission, 2W); 
mmles of infection, 206; of brain and cord, 271, 
088 of arculatory system, 276; of digestive tract , 



276| taftfi fanruee. 281; of Um, 274; ud 
locomolor ttazU, 280, 886 ; of luag, 273; ud 
^ niuflai^ 281; orohitb iA 277; primary itafB ot, 
267; prophylaxia of. 378; quatarnaiy atafe of, 
260; Anal 377; aoeondary ataie 267; teiliaiy 
ataga of. 269; third genaration, ftl; of 
and bronchi. 273; ud vacdhia, 120; viaoeral, 
|71. 

Syphilis hipmorrheciea Moutorum, 270, 747. 
SyiMitio arteritis. 27). • ^ 

SjpUHtic f«'er. 267. 

‘ thilith 


nephritis. 277.^ 

S>ringO(A’elia, 043. 

Tabes, Jiabetio, 418. 

Tabes dorsalis (see LocoifOTOR ATAiuf, 886 ; in 
chronio efgotism, 388. 

Tabes donalis spasmodique 000 . 

Tastes mesentericaaSOS. I 

Tabo-paralysla, 803. ; 

Tache c^r4brale, 75. 803. ‘ I 

Taches bleu&trea. 54 , 73* 

Tachycardia, 706.83^ neumsibenic, 1090; paroxys- 
mal, 836. . • ‘ 

Tactile fremitus, in pneumon^. 176; in pleural 
^ effusion, 646; in pneifihothorak. O.'iS; in pulmi>- ■ 
ussy tuberouloais. 320; at right apex. 320. 
Ticnue,vaH0tie8of,^2O,31,32. * 

Tooniads, intestioal,*d 8 : somatic. 31. 

Tapping, in ascites, 502; in cirrhoins of the liver, 
663; in peciearditis, 782*. 

Taste, disturbuoes of, 1026; tests for k m of, 1026. 
Tea, neuritis caused by, 1002. i 
Te€homysa fusea^ 65. 

Teeth, actinomyo^ in, 26^ looseness of, in icprvy, 
751; effects of stomatitis on. 438; entsion of, 438; 

H ukhin9on'$, 271 , 438; of infutiie stonudiUs, 438. 
TeiohoS^, 1007. 

Telangieotasia, multiple, in recurring epistaxis, 505, 
740. 

Telegrapher’s cramp, 1072. 

Temperature sepie, loss of, in ij’ringomyella, 043; 
in Momn'i disease, 044, 

Temperature, mibnomial, in acute alcoholism, 360; 
in acute tuberculosis, 300; in apoplexy. 070, in 
heat exhaustion, 385; in malaria, 22 ; in pulmonary 
tubercjlosiB, 327; in tuberculous meniugitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 900. 

Temporo-spheuoidal lobe, oeotre for bearing In, 
1023. 

Tender points in neuralgia, lOGO; in neurasthenia, 
1088. 

Tender toes, in typhdd fever, 80. 

Tendon-redesM (see REn.Exr.s). 

Tendon traiugilutation in infantile paralysis. 912, 
%18; in hemiplegia 061. 

Tenth nerve, lesions of. 1027. 

} Terminal infections, 218. 

Tertiu ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; ud 
toufli, relations betweu, 446; (see also Oman- 

‘ ‘no. 

' l?stuns, 268; badllus of, 350; cephalic, 260; 

^ necoatcrum, ^58; pseudo, 260; ud vaccinia, 187. 

^ Tetany, 1074; after thyroidectomy, 1074; epidemio 
or rheumatic, 1074; in dilatation of the ttomuh, 


^ 1074; Idiopathic workm. . 
nSTCTdaiia, I074i b 
Ttlradoii, mimiiBc by, 

Therapeutic test in ayphlUs. 278 
Therapy, serum, in diarrhmas’of chtu 
in exophthalmlo goitre, 708 ; i« 

Thermic fever. 385; continued, 387 
Ther^ seiM. \om of. in syringBmy. 1 , ju, 
ThirtI nerve, iliseaiCM of, 1013. 

ThiiJ nerve, recurring paralysis of. Ria. „• 
twralyiia of, 1013. ’ ” 

. Thirst in diabetes, 414. 

TAomsen’s disease. 1112 . 

Thoracic duct, tuberculusis of, 298. 

. Thrujx. deformityeof. in moutli-bre.ifheM 
I rickets, 428. 

I Thoraj in emph^m^ 630; in phthi^u, 293 
Thom-hcaded worms 51. • 

Thornwaidi'M disease, 450. ' ' 

'ITiread-worm, 30. 

Throbbing aorta, 86 t, 1000. 

Thrombi in heart, 809; in pneumonia, 171 , 
Thrombi in veinij^ in typhoid fever, 7 s 
Thrombi, marantic, 98.3. 

Thromfiosis, in pneumonia, 181; of cerebral 
977; of cerebral sinuses. 083 ; of oerel.n 
983; of mesenterio vewels, 633; of portal > 
Thrush, 430. 

Thymic asthma, 609, 772. 

Thymus gland, liiseases of, 771; abscesn 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
sistence of, 772; eulargement of. 77 : 
death in, 772. 

Thymus Tcxl, 756. 

Thyroid extract, administration of. 771, 
Thyroid fdnnd, aborut or accessory 
764; alMenoe of in cretins, 768; ade< 

764; cuoer of, 764; ooogMtion of, ' 
o^thalmio goitre, 707; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid i^ud, diseases of, 763. 

Thyroidism, 771 . 

Thyroiditis, acute. 763. 

Tic oonvuNif, 10,'i3 

Ho douloureux. 1060; extirpation n 
guglion in, 1070. 

Tick fever, 63, 808. 

Ticks, 52. 

Tinnitus urium, 1023. 

Tobacco, influuoe of. on the heart, 841 
Tongue, atrophy of. 1033; eeiema of. 41 
ioal, 438; In bulbar paralysis, 004; s 
spasm of, 1033; tuberculosis of, 3' 
hemiatrophy of, 1033; tremor 0 
paresia, 807; ulcer of franum in wh 
160. 

Tonsillitis, 445; scute, 445 ; olbumL' 
endooai^tis in, 446; in the newly 
Tonsillitii. chronio, 447 ; follicular, 441 
suppurative, 446; and rheumatism 
Toni^, absoea of, 446; calculi 0 
masNi in, 450; enlarged. 447; si 
tiona between, 445; tub^loeis 0 


c 



IND^X. 


Viiiii uimues Of, 445. 

Khi. 401. 

BpM diagiiioBb, 0)11141, 031? cerebral, 047. 
prti^pllia. 306, 1030; eonfenital, 1030; facial 
JV^tpy to. 1030! mental. 1031; epaemodic. 
^031. 

■cvmla, ^4^ iq pneumonia, 188. 
bo gast^, 458. 

Tixinea, in senticicinia, 213. 

V^eal taRpmg, 838. 

Motion anei rum, 865. 
uoe in hj .teria, 1078, 1084. 

KUbe’a semilunar space, 647 . 

Van™ u a factor to ab««n of the liver, 603i can- 
oer the .tomach, 479; in ilelWum tremene. 371 • 
to luoiMtuna. 689; to ucunwthenia, lOOO; to 
cyata of pancteaa, 877; to pneumonia, 108; m 
tuberouloiiw. 295. * 

imblee in cattle, 365. ' 

^or deoholic370, 104Sr in dravca' dSSSa«>. 
/67; herefliiury, 1045, hynterical. 1045, 1080; in 
exophthalmic goitre, 707, intention. 030; l<iad 
878; in purabsia agitans. 1043; Rmdu'% type of’, 
lOM; senilp. 1045; simple, 1044, toxic, 1045; 
volitional, m insular sclerosia, 930. 

Trichina spirnlH. 39; distribution of. 41, statintics 
of, in Ammcan hogs, 41; in ({ernmny, 41;’modoe 
of infection, 41. 

TriohinlasLs, .30, epidfemica of, 42; prophylaxis of, 44. 
Trichocephulu'* <lLspnr, 51. 

Trichomonm* Migumlis, 25, T. homiuis, 25. 

Trichter bru«t . 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, discssc of, SlI; insufficiency of, 

811; stenoioa of SJ J. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilooulor heart, 844. 

rrismuB, neonntoniin, 258; hysterical, 1079. 
rrommer’s test. 415. 
rrophio disorders, 11(K). 
rropioal dysentery’, 2. 

Vroutaeau*» symptom, in tetany, 1075. 
rrypanosomes, varieties of, 7. 8. 

[Vypanosomiasis, 7, and sleeping sickness, 8. 

Pwtse fly di8e.T»c. 7. I 

rubai pregnancy , ruptured, simulating peritonitis, 
684. 

^bepcle bacilli, 285, 323. 

mberole, difTuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure oT^Oo; noduiar, 295. 
d>erole8, miliary, in chronlFAtliisis, 318. 
iboroula dolorosa, 1005. ' 

iberouUn, 286; test, 350; treatment, 356. 
iberoulosis, acute miliary, 298, general or typhoid 
form, 209; meningeal form, 301; pulmonary form, 

uberouloais, 284; badllus of, 285, 323; changes 
prbduoed by badllus, 295; chnmic miliary, 318; 
of drculatory system, 349; cirrhotic, of liver, 342; 
o6nditions influendng infection, 292; congenital, 
^7; dietetie' treatment of, .356, distribution of 
jthe tubercles in, 295; duration of pulmonary form 
W 860; hereditary transmission of, 287; in- 
pMdual prpphyUuds in, 362; infection by meat, 
■02; infection 1^ milk, 202; infection by inhalo" 
poo, 200; inooulatiab of, 280; in infants, 338; in 


I old age. 337; maaUtis. 334. 

mc^ of death in pulmunaxy. 338; modes of im 
I ^hon in, 287, natur^ or sponianeoui, ei^ 

o. »*<‘ncanliuiii, .309; of peri- 

toneum, 310; erf placenta, 348; „f pfeura. SS’ 
of prostate, 347: of scfous- membranes, 308* of 
mes 348; (rf and blnd.lcr, 347, of utmis 

"eniindes. ;»47, pregitancy in- . 
uenwy,in..3ol; isropiylnxis in. .^51 ; ^p^nido- 
287, pulmonary, 312, and tvphoi.l fever, 90; am^ 
va^n^l26 ;^ind vmI\ uliir iliseaso of heart, 3.37. 

J vjnHl » ffea^meiit nf nncurisiii, 8(1 1 . 

Tumors of brain, 1)88 
Tunnel ona'inia, 11. * 

Twists and knots m (he Ismel. 5’>0. 

Tyinpamfes, in iidehtimd olwtnicdon. 5 !j 2, hys(en- 
^I.J082. in periu.nuis, (uIhtpuIous ikti- 

toni(is,.31l; in iM,h(,id fever. 8(), as a cause of 
sudden heart failure, .'>.31. 

Tyi)hli(is, 512. ’ 

lyphoid fever. .'}7; alsirfixo form, 90; afebrile, 74, 
91. ambulatory’ form. 71y01. aniemia In, 70; and 
tulM’rnilotMH, 00, liai illiiHof. 50 . ( arriers, 02 ; rbills ' 
n7, 71 cin ulaUiry sysfem in, 70. I'lalMtes m, 00. 
diarrho a in. 70, liigpslive sy»»ern in, 78; KM\rh'» 
r**.’ir(ion in, 87; orysiiK’las in. 80, grave frirm of, 

01, hiemorrlmge in. 80. hiemorrliagic. 01; bis- 
forical iiuto on, .57, immunity from. 50; nml 
influenxn, OO.Jii the nginl, 01; in children. 01, 
in the fii’lus, 92; in pn’gnnney. 02; iHpiirolonyv’ 
in, ^10.3; liver in, 68, 83; .Muidhtone epidemic of. 

02, meteorism in.. 80; 'mild foiln, 00; ino<lea „f 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 01 ; ossofms sysfem in, 88; Dysten 
nml, 0.3, parotitis in, 70; i>erforn(ion of 'owel in, 

07. 81, iM’rilonifis in. 82. 103, polyuria in, 87. 
|H)st-typhoiil vanatioiH »)f leiniM‘rutum in, 72, 
prognosis of. 00; pro[)hylaxis rrf. 00, pyuria in. 

88, relapses in. 02; renal system i.l, 87, respiratory 
system in, 84; and scarlet fever. 80, i:iK; senim 
therapy in, 102; skin nishes in. 74; spleen In. 8.3; 
tender toes in, 88; tetany in. 80; and tijla-rriilfjsis. 

90, varieties of, 00; iru/fir§ rracliun in typhoid 
fever, 0-1, Durham's theory of relapse in, 03. 

Typhoid gangrene, 78, s’ptieuunia, 89. 

Typhoid psyrhoses, 80. 

Tyi»hoi«l sjiiiie, 80 ^ 

Typhoid state in obstructive jaundice, 5.36; inibsute 
yellow atniphy, 5.'19. 

Typbfi-lumbrioosiH, 30. 

Typho-malariul fever, so-cnlIe<l, 05, 20 
Typhotoxin, 05. 

Typhus fever, 105; complicationa and sequela* pf, 
108. 

Typhus siflemns, 108. 

Tyrosin, 530. 

Tyrotoxicun. 382. 

Ulcer, cancerous, of intestine, .502; gastrie, 4^; of 
duodenum, 470; of Ixiwel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435 ; of palate in infanta, 430. 





iHtax, 

• 1 


inw. paitMtbi, ol foot, ill tibM, m b dUwta, - 
417. 

Uloeratlv^eBdooarditb. Tf. 
cUloeri. Parroti^ 436. 

Ulnar ^enw. affeetiont of, 1(97. 

Uneinaria Amerioana, 45. 

Undnariadf . 44. ^ ^ 

UooonadoiunflM (see Coma). 

Uedulant fever, 347. 

Ui|niiia, 083; cerebral ^manifestatioiis of, 683; 
coma in, 684; eonvuldoDs in, diagnoeis from 
• ^afoplexy«, 688; dyspnsa in, headache in, 
084; in nephritie, 688, 703: lat^t, tB8; local 
palsifcs in, 684; mania in, 683; oedema of brain 
in, 96^ ; atomatitia in. 685 ; theoriea of, 683. 

Urate (lithate) of aoda in gout, 3w. • 

Uratea in the urine, 67J. 

Urates (IhSatea), amorphoua, 677. 

Ureter, blocking of, 668; mucoua esrata of. 2; ob- 
Vrueted calSuli, 711; paoroepenniaais of, 2; 
tuberculoida of. 347. • ^ 

Urethiitia, gouty. 4U5. e 

Uric add, ealculua, 700; depoaition of, 677; in gout, 
39Sf in urine, 677; ** ahowera,'* 405. 

Uri<^add diatheeia (aee Lrni.CMiA). 677. 


Vaedno-gyphflii. 126. 

Vagabond'a dtaeoloration, 84, 788. 
Val]eix*apotnta«1068.* • 

Valvular diioaae of heart, 793;and tuben 

Foguea’a dlaeaae, 762. 

Varicella, 128; hnmorrhagic, 120. 

Varicella buUoea, 130; eaoharotica, 120. 

Varicelln variolaformea. 120. *c 

Varioec, ceaophageal, in drrhoeia of liver 

Variola, 112; hsmorrbagica. 148, 117, 
118. 

Variola hatmorrhagica puatuloea, 118. 

Variola aine eruptione, 110. 

Varioloid, 115, 110. 

Vaao-motor diaordera, 1100. 

Vaao-motor diaturbanoea in cariea, 030; 1 
pleuriay. 656; (p exophthalmic gt)itre 
hetnicrania. 1067; in myelitia, ‘945; in 
1009. '* ^ 

VeinaT cerebral,' thro&iboeia in, 1^3; cerv 
tolio collapae of, 783; pulaation in, 3 
1000; acleroaia of, 851. 

Vena cava, twiat in, 645. 

Vena cava, auperior, perforation of, by 
856, 865. 


Uric-add headache, 405a 
•Uric-add theory of gout. 398. 

Urinary calouk 700. ^ 

Urine, ano maUeeo^tiM ■ecretion of, 668. 

Urine, denaity of. in acute nephritia, 688; in chronic 
nephritia, 606; in diabetoa, 415; in diabetes in- 
aipidut, 4 ft. 

Urine, hsemoglobin in, 670. 

type, in aeuto yellow atrophy oV liver, 540; 
grave anmmia. 1^29; in diabetea inaipidua, 428;* 
diabeteseiqplMliia. 418;* in |diphtheria, 2(A; 
erydpelaa, ^2; in gout, 402,4o4, 405; ingaum 
535;dn melanuria, 680; ii\ pneumonia, 170; in 
pulmopary tuberculoda, 334; in typbdd fever, 
87; ogalatea in, 678; pua in, 676. 

Urine, quantity of, in chronic Brigfat’a diaeaae, 
608; in diabetea inaipidua. 425; in diabetea 
mellitua, 418; 4n inteatinal obetruotion, 522. 

Urine, retention of, in tsrphoid fever, 87. 

Urine, euppresaion of, 668; treatment of, 660; in 
eholMB, 331; in acute nephritia, 680; in aearlet 
fever, 138; in acute inteatinal obatruction, 822; 
obatructive auppreaaion, 711. 

Urine, teata for albumin in, 673; biliary pigment in, 
535; blood in, 660; albumoae in, 674; peptonea in, 
674. 

UrobLin, inoreaae of, in pemidoua anamia, 730 ./ ; 

Uro-genital tuberculoeia, 343. 

Urticaria, after tapping of hydatid eyata, 38; in 
bronchial aathma, 610; epidemioa, 56; giant form 
(aee Neubotic CEdbua), 1104; with purpura, 744; 
Ip amall-pox, 116; in tyrphoid fever, 78. 

Uterua, tuberculoaii of, 348. 

Uvula, oedema of, 442; infarction of, 4ti; neeroab 
and alougfaing of, 443, 748. 

Vgbdnation, 123; law. 134; mark, 138; technique of, 

, 137: raahea, 126; ulcere, 126; value of, 137; 
•giJDat typhoid fever, 08. 

\^mdne, antityphoid, 08. 

Vaedne lymph, choiee of, 137. 

Vaeebia, 133; baeteriology of, 138; generaHaed, 136. 


Venereal diaeaae, 268. 

VeneaeOtion (aee Bloodlbttin j/ 

Venoua pulae, 333, 1040, 1000. 

Ventriclea of brain, dilatation of (h>’dro< 
006; puncture of, 008. 

Ventricular hsmorrhage, 068. 

Verruca necrogMtiaafiJMhtfM'i*'*** 
Vertebras, caries of, 038; cervical, c.«ie8 
Vertebral artery, obatruction of, 070. 

auditory, 1024; cerebellar, 954; i 

iderdeia, 86b; in brain tunm. 080; k»' 

A>4>Ji|iaic. 

VeaipulB aeminalea, tuberquiom^, 347. 

vfittSv mnttj iMiaw * UM. 

hsmoptysid. 61 

Firy flxi, 257. 

ViaceroptoaiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitua, 176, 637, 646; rcaonance, 
Ydce (aee Speech). 

Voice, alteration of, b mouth-breathers. 
Volitional tremor, 030. 

Volvulua, 520, 524. 

Vomica, 310; aigna of, in phthiaia, 3.31. 
Vomit, black, 237; ooffee-ground. 483. 
iXfllttting^ b AddUon*i diaeaae, 758; ii 
itaeaBe, 600; b cerebral abaccMs, 004; L 
tumor, 080; In acute obatruction of ■ 
622; b chronic ulcerative phthiaia, 333 
atone oolb, 711; b gaatrie eaaeer, 48: 
trio, llb w. 474; hyaterical fecal, 10 
mittent, of Leyden, HOT; b chronic 0 
of bteatinea, 523; in tuberculoua menin 
b migraine, 1067; b peritonitis, 582; 
pox, 116; nervoua, 401; primwry peri' 
aterooraoeoua, 522; uremic. 686. 
von Noorden'i dietary b obodty, 482. 

Wall-paper, polaonbg by araenlo b, 379 
Wambgi b apoplexy, 060 * 



mm. 


i,po0i-mortam,28O. 

I ou^ itomAoh, 465, 170. 

^OTwnn’i reaction, 276. 
l|t|^haQllIlerpulae, 801 . 

Vator, infection by, in diphtheria, 103: in cholera, 
0; in typhoid fever, 61. 

I^terol the brain,’’ 801. 
it. lyndrome of, 803, 073, 091. 
r*! teit in ga^o hsmorrhage, 474. 

dl0He.364, * 

fi disease, 745. 

iVf hemiopie pupillary inaction, 1012. 
^t-ptek, 139. 

Tilp-worm, 61. 

f bite infarct of coronary arteriee, 823. 

Vhlte Boftening of the brain, 07^ 

J^hite thrombi in*heart, 800. 

.^oopfctcough, 148. 40 

diwaM (see EAdeiiIc HiUidlLoBi’ 
' ; nubia Of thkNiw-bobn), 270, 571, 747. 
Jwinged scapulie,” 329. 
ptn^ricA’csign, 331.^ 

^Wiring and electrolysis in aneurism, 862. 


IKcfllrt, middle dr, 614. 

Wool-sorter's disonse, 262, 254. 
Word-bhndno^, 969. ^ 

Word-deafness. 959 

Wornuari bones in Ifilnx-ephaliw, 007.* 
Worms (see 14 ^k\kiteh) 

Wiunds of the hq|rt, 831 
Wnst-drop, 1037; inVad-iwisoning, 377. 
Wnter’s cramp, 1072 
Wryneck, 1030; siMisimidic,l031. 

f 

Xantlielnsinn, 6^5. 

XanthirA calculi, 716. ^ 

Xantlsuniitn, 417 , 635, 661. 

Xanthnpsiii, 39. in jaundice, 630. 
XerostoiOia, 4n. 

I I 

Yellow fever, 233, epnlcmics of, 233. 
Yellow softening of brain, 978. 

Yellow vision, 39 

Zinc, iieripberol neuritis fnm, 1002. 
Zooinothempy, 360. 

Zona, OOOi 
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